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Differing Views on Dues 

PROPOS of our recent notice of the formation of 

the Indian Society of Engineers (p. 840, Oct. 30- 
Nov. 6) and of the comment on p. 846 of our last issue 
on the report of the Committee on Development of 
the American Society of Civil Engineers, a word is 
warranted on the dues of the new body in India. With 
a very few, if any, exceptions all the members of the 
new society are members of the leading English or 
American technical societies, and accordingly pay their 
annual dues and have paid their initiation fees. Yet 
in joining the new body they must pay admission fees 
of $67 (200 rupees) for members and $33 (i00 rupees) 
for associate members, with annual dues (payable 
quarterly) of $20 and $16, respectively. Yet we place 
dues for national civic and welfare work at $1.50 per 
member. This low fee is set, it is true, as a beginning, 
but the significant feature is that the Indian society 
at its very beginning has viewed the matter quite dif- 
ferently. Q 


Toronto’s Water Filtration Experiment 

HE third stage in Toronto’s huge water-filtration 

experiment will afford the crucial test. Acceptance 
of the plant from the contractors after a long delay 
was the first stage. The second is marked, so far as 
interested outsiders are concerned, by the favorable 
report on the physical operating results given in the 
paper abstracted on p. 822 of our issue of Oct. 30-Nov. 
6. The publication of data showing what it costs to 
treat a million gallons of water by the drifting-sand 
process will be the third stage. The cost data should 
take into account whether the amount paid by the city 
yielded the contractor a reasonable profit and if not 
how much of the deficiency should be charged up to 
the development of the process—to be recouped from 
other cities later on. The cost data should also include 
an ample allowance for the depreciation on any portions 
of the plant that must still be considered experimental 
and thus subject to replacement or heavy repairs. 


Should Cities Take Such Risks? 


RONTO’S huge experiment noted in the fore- 
going paragraph and the ventures in sewage treat- 
ment apparently about to be made by New Jersey 
and Pennsylvania municipalities make it pertinent to 
raise the question, “Should cities take such risks?” 
So far as appears, Toronto made a contract for a water 
filtration plant of a relatively untried type on the 
assurances gained from the operation of a small work- 
| ing model at Toronto and reports of a few small work- 
ing plants abroad, but without the advice of a single 
“interested engineer versed in water treatment. 





Phillipsburg, N. J., and Allentown, Penn., propose to 
expend what for them will be large sums of money 
on a method of sewage treatment still so much in the 
experimental stage that the respective state depart- 
ments of health have given only conditional approval 
to the plans, if indeed the New Jersey permit can be 
so characterized. Toronto, Phillipsburg and Allentown 
thus become partners in the risk attendant upon de- 
veloping new processes. Is this a wise municipal 
policy. True, if someone besides the promoter does 
not join in the risks attendant on a new process then 
progress w:ll be slow or nil. But this only raises the 
further question; Under what conditions should a city 
accept such risks, or ho. great risks of the sort should 
it assume? We will not attempt an answer further 
than to say that as a rule no material risks of the kind 
should be taken by a city without the approval of a 
competent, disinterested engineer. 


Flying in the Face of Precedent 

HE risks noted above have considerable engineering 

interest because they fly in the face of precedent 
and ignore sad experiences elsewhere. Thus, as re- 
gards the drifting-sand filters at Toronto, those who 
have watched the development of mechanical filtration 
will remember the battle royal between the early me- 
chanical filter companies over the necessity of pre- 
coagulation and the disaster that befell one of the com- 
panies through installing a plant without pre-coagula- 
tion at New Orleans. True, it is a far cry between 
New Orleans and Toronto in distance, time, and charac- 
ter of the water, but in the long time-interval and the 
vast range of experience meanwhile recorded, the de- 
sirability if not imperativeness of pre-coagulation seem- 
ed tc have been established. Is Toronto to show that, 
for some waters at least, pre-coagulation is unnecessary, 
even with an unusually high rate of filtration? Turning 
now to sewage treatment: For two decades or more the 
great effort has been to reduce the volume of sludge. 
On this and other accounts, chemical precipitation plants 
have been abandoned right and left. For three decades 
attempts to treat sewage by electrolysis have been made 
in America and in Europe—and there are today only 
a very few of the kind in operation and those of doubt- 
ful utility, while one has been scrapped at Danbury 
and two, of another type, at Oklahoma City. In the 
face of such a record, two cities within a short period 
have taken steps to provide themselves with plants 
that combine lime treatment and electrolytic action 
with some thousands of revolving paddles, and that 
against the advice of their state authorities! If this 
is not a partnership in experimentation and a flying 
in the face of experience, what is? 
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Standard Concrete Beam Sizes Wanted 


OT long ago a well-known contractor found in go- 
4 ing over the drawings of a concrete factory he 
was about to build that there were upward of one hun- 
dred different sizes and details of straight beams and 
girders. Before the building was started his engineers 
managed to persuade the architect to accept changes 
in details which reduced the number of different beams 
to one-quarter of those in the original design, with a 
consequent saving in time, effort and money, a saving 
which would have been greater still had the standard- 
ization been studied out in the first place. Though this 
is probably an extreme case, there is altogether too 
much variety in concrete designing, too much effort to 
make the theoretical resisting moment precisely the 
same as the bending moment. If, as in structural steel 
practice, there were a sufficient number of accepted 
standardized sections with graded resisting moments, 
the saving in design and construction costs due to the 
greater simplicity of using the standards would un- 
doubtedly outweigh the extra material required because 
of the variation between stock-size resistance and de- 
signed moment. If at the same time some qualified 
body recommended such a standardization they could 
also reduce the number of sizes of steel reinforcing bars 
normally used, they would render a great service to tle 
concrete building industry. 


The Churches and Labor 


N INTERESTING development in the current con- 
A sideration of labor problems is the recent partici- 
pation of the churches in the discussion. The Inter- 
church World Movement, an organization of Protestant 
denominations, some time ago put forth a social pro- 
gram and in November presented a memorandum of 
nine principles to the International Labor Conference, 
sitting in Washington. Last year the Catholic bishops 
of the United States enunciated a program, and one 
or two other religious bodies have openly advocated 
an advanced handling of the industrial situation. To 
our mind this is a good augury. We have no sympathy 
with the business man, who, when asked to aid in 
the industrial survey conducted by the Interchurch 
World Movement, replied that his business “was no 
Sunday school.” Our churches have preached the doc- 
trine of personal righteousness and of justice to our 
neighbor, but applications of general principles have 
been left to the individual. Evidently the need for be- 
coming concrete is impressing itself on church leaders 
and they are now making the application of the princi- 
ples to the problems of the day. The entry of the 
churches adds another strong champion to the ranks 
of those who are contending for social justice. They 
will bear influence in quarters, not reached by other 
media. While this entry is belated, we hope that it 
will be followed with vigorous and sustained action. 
The mighty educational campaign now in progress needs 
all possible support. 


An Old Problem to the Front 


OME day a commercially practicable process of 
S recovering valuable products from sewage may be 
perfected. Thus far there is little but hope to go on. 
The difficulties of degreasing and dewatering sludge are 
presented on p. 948 of this issue, together with an 
outline of the methods and possibilities of adopting 
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the Cobwell system of garbage treatment t. 
sludge. 
No glittering promises of revenue are made y \;, 


Cwage 


Wells. For the present, at least, he sees no | lihood 
of recovering either grease or fertilizer bas» of 4 
sufficiently high grade to induce manufacturers 10 pay 
money for it, although they might take it away withoy 
charge. Some cities are so placed that even thi: might 


be an object, and the number will increase with the 
growth of urban population and of the demsnd for 
environmental amenities. 

The altruistic motive of conservation of wastes 


Sug- 
gested by Mr. Wells, is not likely to appeal t te 
cities unless they can find no cheaper tolerable method 
of sludge disposal than converting it into gre:se and 
fertilizer base—to be given away. It is conceivable 


that ultimately society as a whole might finance sewage 
disposal as a matter of conservation; but would it be 
any more practicable for a state or the Federal Goverp- 
ment to treat sewage for conservation purposes than 
for a city to do so? In the last analysis, the cost falls 
on the ultimate consumer. He will get no benefit from 
the recovery of grease and fertilizer base from sewage 
unless those materials can be produced as cheap or more 
cheaply that way than otherwise. When scarcity de- 
mands the use of as low-grade products as 
sludge grease and ammonia then the manufacturer can 
afford to pay cities for them. 

If, however, Mr. Wells means that manufacturers 
may yet take the wet sludge without charge, that is 
quite another matter. Conceivably, the time will yet 
come when the grease and fertilizer interests wil! locate 
recovery plants at sewage-works, take sludge just as 
it comes from the tanks, and send the crude yrease and 
fertilizer base to central refining and utilizing plants. 
At the start, cities might well pay for the service, 
with hope of early relief from payment and ultimate 
revenue. 

In any event, Mr. Wells’ paper is a notable one. His 
plea for hearty codperation in the further study of 
sewage utilization possibilities deserves the attention 
of engineers, chemists, publ:c authorities and the grease 
and fertilizer interests. The time for such codperation 
was never more opportune than now. 


‘ewage- 


The Architects of Buffalo 


VERY striking example of disinterested service to 

the public by a group of professional men—the most 
striking we can recall in the construction professions— 
is afforded by the manner in which the architects of 
Buffalo are carrying forward the building program of 
the Board of Education. The program included the 
alteration of three buildings and the construction of 15 
new ones, at an estimated cost of $8,000,000. The pur- 
pose is well put in the words of the secretary of the As- 
sociated Buffalo Architects, Mr. Duane Lyman: “The 
architects of the city were of the opinion that an 
organization of the local profession, which would ‘1- 
dicate a real capacity for a sympathetic and intelligent 
interpretation of the policy of the Board of Education, 
as well as insure a well considered application of the 
best experience among them, would lend itself to an 
effective and creditable execution of this schoo! pre- 
gram, creditable not only to the Board of Education and 
the city of Buffalo, but to the architectural profession 
as a whole, and that the use of such an organization 
would eliminate much waste motion when compared 
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with the executian of the work by many individual 
arc! tects.” ; 

In the spring of this year Mr. William B. Ittner, of 
St. Louis (note that a consulting architect was brought 
in from the outside), was retained by the Board of Edu- 
cation as consulting architect, and at a somewhat later 
date the architects of Buffalo, who had in the meantime 
formed a membership corporation known as the Asso- 
ciated Buffalo Architects, Inc., were retained to execute 
all of the architectural work of the entire program, with 
the exception of the part carried out by Mr. Ittner. 

The purpose of the corporation is to obtain for the 
city the most satisfactory and rapid execution of the 
work and the best results possible in the buildings in 
question and to make the results obtained the collective 
achievement of the entire membership. Since many of 
the plans are to be identical, or at least very similar, 
the original or key plans will be prepared in a central 
office of the corporation, the member officers carrying 
out the remainder of the work in accordance with 
standardized data and details. The preliminary draw- 
ings and data for many of the buildings have been pre- 
pared by Mr. Ittner and approved by the Board of Edu- 
cation, and the actual execution of the architectural 
work is now in progress. 

Summing up the situation, Mr. Lyman says: “The 
members of the Associated Buffalo Architects, Inc., feel 
that they have a rare opportunity through this plan to 
be of vital service to the community, and at the same 
time to improve the standing of the architectural pro- 
fession in the minds of the public and to emphasize the 
value of architectural service.” 

We have long looked with admiration at the breadth 
of vision and the effectiveness of action displayed by the 
architectural profession in its organized procedure. 
Here is additional evidence not only of ability to co- 
operate effectively, but of a clear-cut and compelling 
conception of the obligations of a profession to the 
public. At Buffalo there were eighteen plums that 
might have been scrambled for. Professional obliga- 
tion, however, was controlling rather than selfish inter- 
est-——an example that may well be preached to all pro- 
fessions. 


Capitalizing the Engineering Urge 


HATEVER are the pedagogical advantages or 
shortcomings of the so-called case system of 
teaching engineering, it has a very human appeal 
to the engineer who remembers his student days. 
Those engineers who do not appreciate this 
should read the report on the teaching methods at 
the Engineer School at Camp Humphreys, just issued 
by the Committee on Education and Special Train- 
ing of the War Department. They will find, for 
instance, instead of the oldtime dry-as-dust text study 
of a uniplanar bridge truss, with its months of 
preceding study of force lines and load arrows, that 
the student of structures—in this case boys who had 
passed the two-year emergency course at West Point 
W ‘h only an elementary study of science—approaches 
lirst a living bridge and through a series of graduated 
\uestions is led by the instructor to consider it not 
merely as it has been to him before—a part of the 
ndscape—but to see it with an engineering eye as a 
“ucture to carry a familiar load. Here is some life 
in the dull business of study, some recognition early 
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in the game of the ultimate field of the engineer as ¢ 
designer and builder. 

To those of us brought up on the old deductive methoc 
of teaching engineering the thing seems impracticable. 
How can a boy who never heard of the moment of 
inertia comprehend the design of a plate girder? What 
does uplift and overturning in a dam mean to one whc 
does not understand the equation of moments? The 
answer is that at Camp Humphreys the scheme works 
and that the deduction of principles came readily 
enough from the structural facts. Astounding progress 
in sound engineering thinking is made. 

But, it will be said, at the Army school the case sys- 
tem was an invention born of necessity. Engineering 
principles and methods had to be driven home to men 
grounded only in the fundamental engineering sciences. 
Every student officer had ahead of him the goal of the 
commission and the supreme urge of a present war. His 
mind had been rendered sufficiently agile to dispense 
with many of the intermediate steps of conventional in- 
struction. There was no need to drive him to his 
studies. In other words, motivation was high. 

All this is true. To develop the system in times of 
peace some other motivation must be sought, something 
beyond the mere desire to pass the course, which is at 
best a tenuous appeal. That something does exist, and 
it may be that it can be utilized by the deductive method 
of instruction. Practically every boy who goes to an 
engineering school does so because he wants to become 
an engineer, because there is something appealing to 
him in the profession. Few go because they figure there 
are riches in it; the occasional one who is driven to it 
against his will will soon drop out or will not count. 
The great majority, however vehemently they would 
deny it in public, are attracted to what for want of a 
better term we may call the romance of engineering. 
They want to build things; to see materialize under 
their own hands the structures and ideas which they 
themselves conceive. 

This half-formed desire for expression is deadened by 
the long grind of technical-school instruction. Far, far 
ahead of them are the things they want to do; mean. 
while they must work with the detail and the theory on 
which the completed structure rests. Long ago the 
pedagogues recognized this lack, but they went about 
supplying the application by way of illustration of 
theory rather than as the primary impulse of their 
courses. To the practicing engineer now who remem- 
bers the dreams of his early school days there seems 
to be a chance to utilize this groping after engineering 
knowledge as the motivation of this instruction. 

Details are for the teaching expert. The profession 
will watch their development with more than ordinary 
interest. Camp Humphreys, to be sure, is turning out 
engineer-officers who admittedly do not have to be as 
thorough in detail as they are sound in principle. In 
the words of the report “the courses aim to lead the 
student to think out a decision in the face of a real 
situation.” It is a fair assumption that details and 
principles are of equal importance to the civilian engi- 
neer, and the Humphreys system has not proved that it 
can guarantee their equal development. It has shown, 
though, that while there may be no royal road to learn- 
ing, the ordinary traveler may in places pick out a 
scenic highway instead of a tunnel. In its beginnings 
it is entitled to serious consideration for that if for 
no other reason. 











912 


ENGINEERING 





ee 
—, 


NEWS-RECORD Vol. 8%. 


No. 20 


es 


Concrete Shipping Pier at Panama Has Novel Desig» 


Scarcity of Steel Leads to Long-Span Concrete Alternate Arches and Beams for Longitudinal Members 


of the Latest of the Four Terminal Piers at Cristobal 
By G. W. TRUE 


Junior Engineer, Panama Canal, Balboa Heights, Canal Zone 





FIG. 1. 








TEEL scarcity on the Panama Canal during the 
war was such as to cause a radical change in the 
design of Pier 6, the latest of the shipping piers at 
Cristobal, one of the entrances of the canal. The foun- 
dations of this pier were placed for a long-span stee: 
superstructure similar to those already erected, but 
by the time bids were asked steel was so high in price 
and deliveries were so uncertain that a concrete de- 
sign was substituted. This consisted of alternate 
tied arches and beams spanning longitudinally the al- 
ready placed pier footings with concrete cross-beams 
and deck. Both in computation and construction the 
pier presented enough novelty to warrant its descrip- 
tion. 

The natural growth of shipping since the canal was 
first opened to traffic in 1914 has resulted in a steadily 
increasing demand for terminal ‘acilities, at both the 
Atlantic and Pacific entrances. Although there is a 
possibility, especially with the extension of South Amer- 
ican trade, that the isthmus may be the logical place 
for storage warehouses, thus far the major function 
of the piers has been as a transfer point for freight, 
as it is uneconomical for smaller-sized vessels to pay 
tolls through the canal when cargo is less than a 
maximum. The port of Cristobal is especially favorable 
for pier construction in so far as tidal difficulties are 
concerned, for there is ordinarily less than 18 in. dif- 
ference in elevation between average high and low 
water. On the other hand, the foundations have re- 
quired considerable care both in construction and 
design, due to the nature of the subsoil and final dis- 
tance to rock. 

Three piers, Nos. 9, 8 and 7, have been built in 
Cristobal harbor, and the latest, Pier 6, is now under 
construction. The three completed piers have the same 
general characteristics of construction; namely, foun- 
dations of concrete cylinders to rock, structural-steel 
floor system incased with concrete for protection, and 
structural-steel shed. Details have slight variations, 


but the essential layout is the same in each case. 
Due to the poor character of the subsoil as a founda- 





CRISTOBAL HARBOR WITH PIERS 6, 7, 8 AND 9, IN ORDER, LEFT TO RIGHT 
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tion and the well known temporary character of wooden 
piles in tropical waters (owing to the action of the 
teredo), it was decided to drive steel cylindrical shells 
or caissons to rock, excavate, and fill with concrete. 
These caissons were composed of ?-in. thick material 
in building the first three piers. The diameter of the 
caissons was increased from 4 ft. on the first con- 
struction to 6 ft. on Piers 8 and 7—this change, inci- 
dentally, proving to be more efficient in the use of 
material. 

Serious construction difficulties, however, had pre- 
viously been encountered, due to leakage when excava- 
tion was done, and collapse in certain instances. Seven 
cylinders collapsed on Pier 7. It was noticed that these 
failures occurred only when the shell had been distorted 
from its circular shape to that of an ellipse, and that 
the majority of the failures was not at the base of the 
cylinders, as would naturally be expected, but at depths 
varying from 70 to 90 ft. Total depths of the cylinders 
themselves varied from 75 to 127 ft. Calculations made, 
assuming a hydrostatic pressure of 100 Ib. per cubic 
foot, showed that failures should occur in a 6-ft. 
diameter shell of %-in. material if the diameter was 
17 in. greater or less than theoretical. Since some 
of the caissons were successfully driven and excavated 
to a depth of 120 ft. whose axes were 56 x 9 in. and 
66 x 3 in., respectively, when stress calculations indi- 
cated that the fiber stress for such a section was several 
times beyond the elastic limit, it was apparent that 
other forces entered into the analysis that had evidently 
been neglected. An inspection of the chart made from 
borings revealed the fact that all failures occurred at 
the same elevation as a stratum of quicksand through 
which the caissons had previously been driven. 

The most plausible explanation appeared to be that 
the passive pressure developed by the hard material 
kept the line of thrust within the steel shell, and very 
little bending, if any, resulted even when the circular 
section had been subjected to considerable distortion 
This theory was, of course, corroborated by all failures 
occurring in the stratum of quicksand, which, as is wel! 
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known, is a material that develops very little passive 


pressul 
The cainasian for Pier 6 were accordingly designed 


with the foregoing theory in mind, and_ special 
care was taken to maintain the circular section 
where quicksand was to be expected. The mate- 
rial for the caissons was accordingly &, 4, and 3 
in. thick, the heavier material being used at the 
lowest depths. As a result of these precautions, no 
failures occurred in driving the caissons in Pier 6. 

As stated, it was originally intended to follow prac- 
tically the same designs for the floor system of Pier 
6 as for Pier 7, and accordingly construction was 
started on the foundations a short time prior to the 
advertising of bids for the structural steel. When the 
bids were opened it was found that the total of item 
for structural steel was $639,000, as against $250,000 
for similar material on Pier 7. Although a slight in- 
crease in cost had been anticipated, it was felt that the 
enormous excess did not fully justify the further con- 
sideration of structural steel if a possible saving might 
be effected by the use of concrete. 

Scarcity of ships, in addition to the congested condi- 
tion of the structural steel fabricating plants in the 
United States at that time, caused the bidders to state 
that no definite time of delivery could be guaranteed. 
The matter was therefore held in abeyance until in- 
vestigations could be made of the feasibility of a 
reinforced-concrete floor system. 

As sufficient cylinders had been driven to preclude 
any possibility of changing the original spacing (which 
was 45 ft. longitudinally and 264 ft. transversely), this 
predetermined spacing, together with the live load of 
750 lb. per square foot, made the proposed design a 
rather critical procedure. Naturally, the first method 
considered was to use continuous concrete girders 
longitudinally and smaller T-beams transversely. The 
span of these girders was 45 ft. and the approximate 
section 104 ft. deep and 44 ft. wide. No method of 
supporting the forms for girders of such unprecedented 
size and weight could be devised at that time, as the 
only apparent place to support the forms was on the 
cylinders, and the girders themselves were to be poured 
on the top of the cylinders, leaving but a few inches 
on each side to be used as a support. Piles could not be 
used on account of their excessive cost, as the average 
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GENERAL PLAN OF PIER 6 AT CRISTOBAL HARBOR, PANAMA CANAL 


depth of water was about 41 ft. It was also desirable 
from the standpoint of continuity, to pour more than 
one span at a time, and this further complicated the 
difficulties of supporting the forms. The vertical con- 
struction joint over the cylinders also appeared to be 
an objection, as it would tend to open when the spans 
were fully loaded, and previous experiences in this 
climate showed that a possible deterioration of negative- 
moment steel might ensue even though attempts were 
made to protect it. In view of these difficulties, it was 
considered unwise to attempt such a type of construc- 
tion, as the success of the project depended upon the 
solution of numerous details, the cost of any one of 
which might be unduly excessive. 

An ingenious method was then proposed; namely, of 
alternating arches and girders for the main members, 


using the small floor-beams practically as before. This 


design, which required a steel tie-rod in each arch, had 
certain construction advantages. The forms for the 
arch could be partially supported on the tie-rod. The 
unit of pouring could be one girder and two half-span 
arches. The construction joint at the crown of the arch 
would be in compression for maximum tensile stress in 
the tie-rod, and secondary stresses due to pouring half 
arches would be small. In the preliminary design it 
was attempted to use a girder of variable moment of 
inertia which would be similar in appearance to the 
arch, but this‘design showed unfavorable conditions of 
reversal of stress under certain loadings, and the 
haunched girder, as indicated in Fig. 3, was eventually 
adopted. The estimated cost of this type of construc- 
tion was greater than continuous girders of reinforced 
concrete but less than that of the proposed structural- 
steel design, the choice being governed mainly by con- 
struction requirements. 

A general plan of the entire pier is shown in Fig. 2 
and a typical cross-section is indicated in Fig, 4. The 
arches and girders beneath the railroad tracks were 
designed for a live load of two cranes, spaced 45 ft. 
on centers, weighing 87 tons each and carrying a load 
of 68 tons per crane. These highly concentrated loads 
gave slightly smaller results in both moment and shear 
than was produced by the uniform live load of 750 Ib. 
per square foot adopted elsewhere. 

The triangular end is of the usual type of beam-and- 
girder construction. No great difficulties were en- 
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counterea in supporting and pouring these girders, as 
the span lengths were not excessive. The forms were 
supported by trussed beams floated into place, which 
in turn rested on temporary steel brackets fastened to 
the cylinders. These brackets were removed after the 
completion of each girder. 

A typical arch-and-girder unit of the main portion of 
the pier is shown in Fig. 4. The reinforcing consists 
mainly, of 1}-in.-diameter rods lapped in the diagonal 
portion. It will be noted that the construction joint 
at the crown of the arch is capable of taking either a 





FIG. 3. 


positive or negative shear. The short rails in the joint 
were not included in the calculations, but were placed 
as an additional factor of safety. The steel tie-rod is 
composed of eight angles, 6 x 6 x 8 in., and two web 
members, 24 x & in., securely latticed by 24 x 2?-in. 
lattice bars. 

The horizontal rails over the cylinders were obtained 
at a low cost on the isthmus and, being placed nearer 
the neutral axis than the steel rods, developed a fiber 
stress of about 12,000 lb. per square inch. 

Calculations showed that if one unit—that is, one 
girder and two half-span arches—were poured and the 
ferms completely removed, the loss of arch action by 
such a procedure was sufficiently small to be disre- 
garded. 

The cross-beams were designed according to the usua! 
theory of continuity. Particular care was taken to 
keep the bond stresses between the concrete and the 
steel low in that portion of the beam that developed 
negative moment. This was done by finding the magni- 
tude and sign of the moment at each point coincident 
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with the maximum shear found to exist at t} 
Since this type of structure was anything | 
ard, the usual formulas for arch analysis, a: 

the standard American textbooks, were not 
Its exceptional character and cost, and rej: ir 
each unit, together with the possibility of oy 
the completed structure, seemed to justify calcula 
of more than the ordinary degree of accuracy. |} 
accordingly decided to obtain the best analysis | 
by a rigid application of the theory of elastic 
tion. 
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The analysis of a structure of multiple indeterminate- 

ness requires certain assumptions to bring it within 
the reasonable limits of calculation, so the following 
general assumptions were adhered to in building up the 
theory of design: 

All calculations were based upon formulas derived 
from a rigid application of the elastic theory, which 
presupposes that concrete is a homogeneous substance. 
Methods of analysis deviating from usual practice were 
made in strict conformity with the above-named 
accepted principles. 

The variable moment of inertia of the girder, as well 
as of the arch, was taken into consideration. The 
extensibility of the tie-rod of the arch was included 
in the calculations. Pin connections were assumed 
at the tops of all cylinders—that is, the bending mo- 
ment developed by the cylinders themselves was 
neglected in so far as the design of the arches and 
girders was concerned. The bending moment developed 
by the cylinders, however, was combined with the 
direct load in designing the cylinders themselves 
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Stresses due to rib-shortening were neglected, be- the relation between the horizontal thrust in the tie- 
‘ rough calculation showed that these stresses rod and the moment M. Finally, the unknown moments 
would be balanced by the tendency of concrete incase- over the four interior supports were calculated from 
ment around the tie-rod to reduce the elongation of the fact that the final angular change produced at 
that member. The stresses in the arch and girder, due any support is the same when the moments on the girder 
to settlement of supports because of the shortening of on either adjoining span are considered. In other 
the cylinders under direct load, were also neglected. words, the ends of two girders continuous over any 
The usual assumptions in the beam theory, as recog- support undergo the same angular change at that sup-* 
nized by current engineering practice, were followed. port. Two analyses were, of course, necessary, one 
The influence of a load on any span has been con-_ with the arch as a loaded span and one with the girder 
sidered to extend over two spans on each side of the as the loaded span. 
loaded span, or a total of five spans. This assumption The visualization of the moment areas involved will 
necessitated caleulations for a structure indeterminate be aided by reference to Fig. 5, on which is indicated 
in the seventh degree, the redundant conditions being the manner in which the moment areas should be sub- 
moments over four supports and stresses in three tie- divided for a continuous beam of five spans. 
rods. The cylinders and the floor system of Piers Nos. 9, 
A brief review of the method of calculation of 8 and 7 were constructed by means of locomotive cranes 
stresses may be of interest, as it was somewhat dif- supported on temporary trestles. Four trestles, each 
ferent from the usual manner of applying the elastic approximately 1000 ft. long, were used in the construc- 
theory. The five-span structure considered was assumed tion of Pier 7. The high cost of piling meant that 
to be cut by vertical planes over the four intermediate the cost of this type of preliminary construction would 
supports. This separated the structure into simple be abnormal on Pier 6. For this reason the scheme 
beams and two hinged arches. The solution of the two- adopted on Pier 6 was to use one trestle through the 
hinged arch did not present many difficulties, as exist- center line of the pier, and floating derrick barges 
ing formulas could be easily adapted and applied. The for the outside portions. 
angular deflection (or destortional rotation) for various The caissons were driven by means of a steam ham- 
types of loading was obtained for each end of the mer, and excavated with an orange-peel bucket. Excava- 
loaded span. The angular deflection at each end of tion at the bases of the cylinders was accomplished by 
every span was then calculated in terms of M, wherein hand labor, and the material was removed by means 
M was a moment externally applied at one end of the of a small hoisting engine. Two cylinders of average 
span in question. This proved to be comparatively length could be poured in a little over one day. 
simple in considering the beam, but the two-hinged In concreting the arches and girders, more care was 
arch required the derivation of a formula which showed required. The time of pouring and the possible deflec- 
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Detail of Longitudinal Beams 
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FIG. 4. DETAILS OF REINFORCED-CONCRETE PIER 6, CRISTOBAL 
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‘tons of forms before concrete was entirely set, in 
eddition to the possible introduction of secondary 
stresses due to the manner of supporting the forms, 
lemanded especial care and close coéperation of field 
and office. The tie-rods were first erected and then 
incased in concrete. Second-hand steel girders were 
obtained for supporting the forms for the heavy con- 
crete girders, and rested upon 18-in. Bethlehem H- 
beams, which in turn were partly supported by adjacent 
cylinders and were normal to the second-hand girders 
themselves. The increased tie-rod itself served to assist 
in supporting the smaller steel beams which held in 
place the forms for the arch. The reaction for these 
small beams was placed near the ends of the tie-rod, to 
avoid deflection of that member and consequent in- 
troduction of secondary stresses at its ends. 


The original requirements were obtained by this 
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eDetail of Joint between 
T-Beams and Girders 


Detail of Joint between 
T-Beam and Slab 


FIG. 5. SOME DETAILS OF DESIGN AND CONSTRUCTION 


ON CRISTOBAL PIER 6 


method of supporting the forms, as field measurements 
of deflection were found to be negligible. Furthermore, 
the complete outfit of forms could be dismantled and 
set up again in a comparatively short time. Each form 
was used about 16 times during the course of construc- 
tion of the floor system. The unit of pour was one 
girder and two half-span arches, which together con- 
sisted of 130 cu.yd. of concrete. After the completion 
of the arches and girders, 18-in. Bethlehem H-beams 
were placed transversely across them and from these 
H-beams the forms for the T-beams were suspended 
by wires. 

The great weight of concrete when the slab and T- 
beams were included with the arches and girders 
precluded any possible attempt to pour all together, 
and since any type of connection that raised the final 
elevation of the pier 13 ft. above sea level could not 
be considered, it was evident that a joint between the 
supporting girders and the T-beams must be developed 
that would be sufficient to take the entire reaction 
without danger. The joint finally adopted, as indicated 
in Fig. 5, was chosen after tests had been made on a 
small model, wherein the efficiency was so high that 
it could practically bé considered 100%. Its chief 
advantage is that the section of the supporting girder 
suffers a negligible reduction of strength, which would 
not be the case if the bases of the notches were not 
directly above each other. As an additional factor of 
safety, however, two short rails were placed through 
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the main girders, which tied the T-beam: 
laterally and was, as well, of assistance to th 
notches in bearing. Any variation of streny 
the joint is undoubtedly less than ordinar, sumn 
tions that enter into the theory of concrete de. iy, a, 
hence is amply taken care of by the high f.¢toy 
safety which is ordinarily recommended. 

Although the floor-beams have been previoisly yo. 
ferred to as T-beams and figured as such, thoy 
not poured at the same time as the floor s}.\). 
detail indicated in Fig. 5 was designed to insure 
ficient bond between the top of the beam and the unde; 
side of the floor-slab by roughing its surface and allow. 
ing the stirrups to project into the slab about two 
inches. 

The slight haunches on the slab itself, fitting into the 
recess on the sides of the beam, have a possible addi. 
tional factor for bond, due to the pressure on the sides 
of the recess resulting from the negative moment jy 
the floor slab. 

The design for the various portions of the above 
structure was made on the basis of a 2000-lb. concrete. 
The greater portion of concrete structure on the 
isthmus has heretofore been built from an ungraded 
mixture of run-of-bank gravel from the bed of the 
Chagres River. Tests of concrete from this material 
instituted a short time after the beginning of construc. 
tion indicated a rather low strength of the resulting 
concrete. 

A washing plant, wherein the gravel descended by 
gravity down a screen of ;y-in. mesh sloping at 45 
degrees was installed, and the concrete from this mate- 
rial showed a marked increase in strength, 2700 lb. per 
square inch being obtained in some cases at the end of 
twenty-eight days. 

Pier construction on the Canal Zone is now being 
done under the supervision of the building division, 
Hartley Rowe, then resident engineer, and T. C. Morris, 
assistant engineer. The above design was completed 
by F. W. Blackwood, assistant engineer, G. W. True, 
junior engineer, and E. S. Randolph. C. A. Nelson was 
superintendent of construction. 
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Gasoline Tax for Road Funds 


Three states, Colorado, Oregon and New Mexico, now 
have laws for raising road funds by a tax on gasoline. 
The theory underlying the laws is that road use and 
road wear are proportional to gasoline consumed. The 
prevailing systems of basing passenger-car and truck 
taxes on weight, horsepower or value are recognized as 
inequitable, since of two vehicles paying the same tax 
one might run only 2000-miles a year and the other 
15,000. 

In Colorado the tax is lc. a gallon; in New Mexico, 
2c. a gallon; in Oregon, 1c. a gallon on gasoline and 
ke. on distillate. No difficulty has been found in co! 
lecting the taxes in Colorado and Oregon, and no objet- 
tion has been raised to the laws. The New Mexico law. 
however, has been attacked on the basis of constitu 
tionality, and the case is now before the Supreme Cour! 
of the United States. In the two former states the 
tax is collected from the wholesaler. The laws in these 
states have been in force about a year and are pre 
ducing in each state a revenue running between $30,000 
and $40,000 per month. 
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Treatment of Gas Waste to 
Prevent Water Pollution 


Tar and Oil Separators, Aérators and Chemical 
Treatment in Some Cases, Coke Contact 
and Fine Gravel-Sand Beds 


By E. J. TULLY 
Chemist, State Board of Health, Madison, Wis. 

LLUMINATING gas liquors present an increasingly 
| pene problem in the disposal of industrial wastes 
Because of their complicated and concentrated char- 
acter gas wastes are liable to cause gross water pollu- 
tion. This may be prevented by adequate treatment 
to reduce the organic matter as much as may be neces- 
sary to permit final disposal by dilution. 

Planning a system of treatment to meet condi- 
tions involves combining effectiveness with simplicity of 
construction, reasonableness in cost and simplicity in 
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hydrogen sulphide, the hydrogen of the gas uniting with 
the oxygen of the iron oxide to form water, the water 
being drained off at the base of the boxes and going to 
form a part of the waste. 

The volume of industrial waste proper resulting daily 
from the process of water-gas manufacture varies more 
or less directly with the capacity of the plant, and is 
also influenced by certain local conditions, the approxi- 
mate relation es to capacity being 2500 gal. of waste 
per 100,000 cu.ft. of gas produced. Because of the 
peculiar and comparatively concentrated charactcr of 
the liquor, being turbid and containing considerable 
floating oily compounds saturated with hydrocarbons 
and having an appreciable amount of tar, the waste re- 
quires, subsequent to removal of oils and tar, prechem- 
ical treatment in many instances, in order to obtain the 
best results. Simple chemical treatment, using either 
lime or ferrous sulphate and lime, is successful in 
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Coke filters: Bottom 14 feet, 1 inch; middle 1§ feet, 4 to 4 inch; top 2 feet, coke breeze. Gravel sand filter: Bottom of 1-inch 
stone; middle 3 inches, of 4- to 34-inch stone; top, about 8 inches of gravel sand mixture. Filters covered with plank in winter 








operation, elimination of technical supervision, if pos- 
sible, and recovery of waste products, such as tar, which 
may be used in connection with road work. 

Water gas—or, more properly speaking, carburetted 
water gas—is made by decomposing steam in contact 
with incandescent coal or coke and enriching the gas- 
eous compounds with oil, or rather oil gas, the by- 
products being tar and light hydrocarbons. Coal gas is 
produced by the dry distillation of bituminous coal, 
giving coke, tar and ammonia as byproducts. In the 
case of water-gas manufacture, the gases passing from 
the generator, carburetor and superheater are dis- 
charged into the “seal” and thence to the preliminary 
scrubbers and the relief holder, from which they are 
pumped back through the works. During this process 
the gases are washed, cooled, purified and measured. 

In passing through the “washer-cooler” the gas is 
subjected to a spray of water, and it is at this stage 
that most of the tar is removed from the gas, this 
‘ar constituting part of the industrial waste. The 
pur fying boxes, which receive the gas from the washer- 
coer, are filled with a mixture of wood shavings and 
iron oxide. The function of this material is to remove 





coagulating and removing by sedimentation a large per- 
centage of the suspended and dissolved matters in the 
waste, and such treatment makes possible subsequent 
rapid filtration. 

General outlines of plans which have been déveloped 
for treating gas-plant wastes are shown herewith. They 
include a sedimentation unit, which functions as a 
gravity oil separator, for the retention of tar and light 
oils; aération of the effluent from the tar tank by dis- 
charge in a thin film over several steps, when sufficient 
difference-in elevation is available to allow of this pro- 
cedure; chemical treatment, using a few pounds of lime 
per 1000 gal. of waste, or copper and lime if necessary, 
in case of coal-gas waste; sedimentation and double 
filtration through (1) coke contact beds and (2) gravel- 
sand filters. Differential outlets may be used to with- 
draw the light oils from the retention chamber, and the 
tar may be removed by utilizing the hydraulic head in 
the tank, where sufficient difference of elevation is avail- 
able to permit the use of this method. 

These methods of treatment will give satisfactory 
results if intelligent care is given to the system, includ- 
ing the removal of oils and tar when necessary, the re- 
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FIG. 2. GAS-WASTES TREATMENT PLANT FOR SMALL DILUTION OR PROTECTION OF WATER-SUPPLY 










Coke contact strainer: Bottom 2 feet, 1 inch; top 3 feet, 4 to 3] inch. Coke filter: Bottom 6 inches, 1 inch; middle 6 inches 
4 to 3 inch; top 14 feet of coke breeze. Gravel sand filter: Bottom 6 inches, l-inch stone; middle 6 inches, 4- to j-inct 
sene ; tap 2 feet, gravel-sand mixture. Where topography does not permit gravity coke filter, contact bed, like straincr 
be used. 













moval of precipitate every month or so, occasional re- smoke. Public garages are not permitted in the residen- 
newal of coke in the contact filters, and frequent sur-_ tial districts, and the capacity of private garages js 
face raking of the gravel-sand filter. limited in proportion to the size of the lot. 

Fig. 1 shows a system which may be used successfully There are five classes of area districts provided, 
where available dilution is large. This type, without known as A-, B-, C-, D-, and E-class districts. In the 
the tar-retention chamber, is used at the Madison gas A-class district, buildings may not cover over 30’ 
plant to treat about 25,000 gal. of waste, and is giving Of the lots; in the B class, 50% of the lot; in the ¢ 
excellent results, producing an effluent as clear as spring Class, 70%; in the D class, 80%; and in the F class, 
water, practically without odor and with but a slight 90% of the lot. There are various other provisions, 
taste. such as that the A-class districts provide for detached 

Where the available dilution is small and either live- buildings, B-class districts for semi-detached buildings, 
stock or a domestic water-supply is to be considered, while in the C-class districts buildings may be built in 
complete treatment, including chemical application, is "WS. This in general applies to houses. 















indicated. Fig. 2 illustrates a system designed to meet The members of the commission that drafted this 
such requirements. Modifications of these general plans Ordinance are: George E. Datesman, director, Depart- 
may be employed to accomplish such results as may be Ment of Public Works; William H. Wilson, director, 
indicated for any particular case. Department of Public Safety; Dr. Wilmer Krusen, 


director, Department of Pubiic Health and Charities 
E. T. Stotesbury, president, Fairmont Park Commis 


Zone Law Proposed for Philadelphia sion; Chester E. Albright, president, Board of Sur- 


: ore : er i veys; Joseph E. Widener, member of Art Jury; 
PROPOSED ordinance which rane _wide George S. Webster, member of Permanent Committee 
publicity in the press and which is furnishing a 


: “ati : 2 , , on Comprehensive Plans; LeRoy A. Worrell, Philadel- 
great deal of discussion in Philadelphia council meetings phia Real Estate Board; John H. McClatchy, Philade- 


is one providing for the regulation of the height, uses 
and areas of buildings in Philadelphia. 

The proposed zoning ordinance, as drafted by the 
Philadelphia Zoning Commission, provides for five 
height claasses, based upon the width of the street, 
those clasases being 1, 14, 2, 24, and 3 times the street 
width. In addition to this, in each district the build- 
ings may not exceed a maximum height, varying from : : , : 

40 ft. in the “‘one-times” district to 150 ft. in the three- Pipe Breaks in St. Louis 

times-the-street-width district. Above such heights Four breaks in four years on a 30-in. main of class 
building must recede from the building line at a certain A cast-iron pipe laid in 1887 led the officials of the St. 
proportion which is 1 ft. for every 1 ft. of elevation in Louis water department to investigate the records to 
the one-time district, and 1 ft. for every 3 ft. excess see whether the light pipe was accountable for the large 
height in the three-times district. amount of trouble experienced, since all of the breaks 

There are four districts, classified according to the have occurred without apparent reason. The records 
class of buildings, which may be erected—residential, indicate that 16 of 19 breaks in large mains, 30 to 48 
commercial, industrial, and unrestricted. The unre- in., in diameter, have occurred in the class A pipe. 
stricted district will contain such industries as are ob- Pressures varied from 51 to 89 lb. One class © pipe 
noxious because of excessive emission of noise, odor or broke under a heavy viaduct fill. 





phia Operative Builders Association; Edgar V. Seeler, 
Philadelphia Chapter, American Institute of Architects; 
John Ihider, Philadelphia Housing Commission, and 
Edgar S. McKaig, Chamber of Commerce. William 
C. Stanton is the engineer and George R. MacKenzie 
is his assistant. 
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River and Harbor Estimates 
For Next Year 


Chief of Engineers Specifies Extent and Location 
of Contemplated Improvements 


UCH of the current report of Major General W. M. 

/ ° : . 

MBiack, the recently retired chief of engineers, U. S. 
A., has to do with the river and harbor work which is 
carried on under the direction of his office. Specific 
reference is made to the various large projects under 
way. 

In regard to the improvement of East River at New 
York, for which $3,200,000 is asked for continuing the 
work during the fiscal year ending June 30, 1921, Gen- 
eral Black points out that the benefits derived from the 
improvement cannot be shown by its influence on freight 
rates or directly by the increase in tonnage, but that 
the commerce of the river is so enormous that every 
improvement which facilitates and lessens the dangers 
to navigation in this waterway is justified. The most 
obvious effect of the engineering work in East River is 
given as the increase in the number of vessels of large 
tonnage using the waterway. The improvement also 
has made navigation through Hell Gate safer for ves- 
sels up to 22 ft. draft. The improvement has as its 
object the opening of the channel with a mean depth 
of 40 ft. The program also includes the early removal 
of Shell Reef to a depth of 25 ft. in order to permit 
the better development of the Manhattan water front 
below Blackwell’s Island. 


DELAWARE RIVER REQUIRES Two MILLIONS 


For the next fiscal year $2,215,000 is asked for the 
continuance of the work on the Delaware River, from 
Philadelphia to the sea. The work thus far done on this 
river has greatly facilitated the movement of deep- 
draft vessels, says General Black. For the first time 
during the past year, ships drawing 34 ft. of water 
have navigated the channel without defficulty. He says 
that “the improvement of the river has enabled coast- 
wise vessels to relieve greatly the congestion of rail- 
way traffic,” and that “the economic value of the im- 
provement to commerce has been very great.” The new 
work to be prosecuted during the coming fiscal year 
proposes the continuation of dredging in Philadelphia 
Harbor and in the channel, as well as the removal of 
Mameluke Rock. 

Improvement of the Chesapeake and Delaware Canal 
will require $2,000,000 during the next fiscal year, says 
General Black. This is a new project. The canal here- 
tofore has been operated under private ownership. The 
$2,000,000 asked for is to be expended for dredging, 
purchase of land for right-of-way, and for contract 
work on the high-land elevation. 

General Black asked for $1,200,000 to continue the 
work on Norfolk harbor. The work already done, he 
states, has resulted in the use of deeper draft vessels 
and a diminution in lighterage expenses, and navigation 
has been rendered easier, safer and better. The com- 
bined rail and water routes centering at Norfolk have 
resulted in lower freight rates between Southern and 
Eastern points. The next step to be taken in the work 
's to dredge an anchorage of about 64 acres to a depth 
of «bout 35 ft. at mean low water. The 40 ft. channel 
'S to be widened further. 
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The continuation of the work in the harbor at 
Charleston, S. C., should have an appropriation of $1,- 
400,000, the report sets forth. The work which has 
been done has influenced marine insurance rates and has 
greatly facilitated vessel movements. The port now has 
deeper water than any other port on the Atlantic or 
Gulf, south of Norfolk. Vessels drawing 32 ft. of water 
can now enter the harbor and dock on Cooper River. 
The expenditure during the next fiscal year is required, 
for the most part, for a continuation of dredging 
operations. 


MISSISSIPPI RIVER WORK TO CONTINUE 


An appropriation of $2,191,000 is asked for the passes 
of the Mississippi River. The depth of Southwest Pass 
has now been carried to 30.5 ft. over the bars at the 
head of that pass. Freight rates have been reduced and 
greater cargoes carried both for domestic and foreign 
commerce. The depth of South Pass has been increased 
to 33 ft., thereby “giving New Orleans high rank as a 
seaport.” 

The sum of $2,228,000 should be appropriated, Gen- 
eral Black says, for continuing the work on the ship 
channel connecting Houston, Texas, with tidewater at 
Galveston. Work already done on this project has re- 
sulted in water rates being applied to Houston on a 
parity with Galveston although 50 miles further inland. 
Regular steamship service has been established between 
Houston and Philadelphia. Six oil ships visit the Hous- 
ton refinery each month. The objective is a 30 ft. 
channel Most of the sum asked is for continuirg 
dredging. 

Funds asked for the continuation of the improvement 
of the Mississippi River between St. Paul and Minne- 
apolis call for an estimate of $2,750,000. In July, 1917, 
navigation became possible for the first time over that 
portion of the Mississippi. Completion of the project 
will extend the head of navigation to the Washington 
Avenue bridge at Minneapolis to a low-water depth of 
6 ft. This will make possible direct shipment of flour 
and grain from Minneapolis to the Gulf of Mexico by 
water. 

An appropriation of $2,115,000 is asked for the work 
planned on the Missouri River from Kansas City to the 
mouth, during the next fiscal year. According to the 
report, the work already done on this portion of the 
river has made possible a regular service and has made 
available freight rates 20 per cent lower than rail 
rates. 

Continuation of the improvement of the Tennessee 
River below Riverton will require $1,226,000 during the 
next fiscal year. The work already done has increased 
the depth so as to lengthen the navigable season for 
6-ft.-draft- boats by 3 months. 

The sum of $5,000,000 is asked for continuing the 
work on the Ohio River below Pittsburgh during the 
next fiscal year. General Black points out that the 
benefit of this improvement will be felt only when the 
slack-water system has been extended far enough down- 
stream to permit of continuous navigation over the 
section of the river connecting the large cities on the 
upper with those on the middle and lower sections. “The 
commercial effect of the series of completed dams on 
the upper river,” says the report, “is reflected in the 
marked increase in general traffic and in the amount 
of coal shipped from the mines along the Monongahela 
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to industrial plants on the Ohio at Aliquippa and Mid- 
land, Penn., and Steubenville, Ohio.” 
able quantities is being shipped from the Monongahela 
to steel plants at New Cumberland, W. Va. 
also being carried in important quantities. 

The Mississippi River Commission asks that it be 
allowed to expend the full $10,000,000 authorized for 
flood control work during the next fiscal year. 
leveeing of the lower Mississippi has now reached a 
point where the danger of floods has been reduced to a 
minimum in all except the most extreme cases of high 
water. 
to the standard indicated by the engineer corps as neces- 
sary to provide reasonable assurance against any prob- 
able stage of the river. 


Coke in consider- 


Coal is 
The 


The levee system, however, has not been brought 


Civil Engineering and Public Health 


By ROBERT J. HARDING 


General Manager of the San Antonio. Water Supply Company, 


San Antonio, Tex. 

What is a civil engineer? 

Generally, he is that which a college of civil engi- 
neering turns out. 

Has he ever had any particular function in the 
engineering world not enjoyed by other engineer- 
ing professions? 

Yes; surveying, bridges and structures and sanita- 
tion. 

But are not the courses in mathematics and me- 
chanics required for the mechanical, electrical 
and civil engineer identical ? 

They are the same. 

Would it not therefore be nossible for 1 graduate of 
the mechanical or electrical engineering course 
to enter the field of surveying and design of 
structures with little handicap as comnared with 
the civil enginecr graduate? 

He could, and it is constantly done; in fact, the 
civil engineer often gets into the zone of activi- 
ties of the mechanical and electrical engineer 
and melts into the work gracefully. 

Has the civil engineer any monopoly of ihe science 
of hydraulics? 

This is shared by the other engineering courses, 
and we find in the field of hydraulic engineer- 
ing—in fact, in power work—the civil, mechan- 
ical and electrical engineer working the same 
problems with equal ease. 

But in this apparent blending of the various engi- 
neering courses and professions, is there anything 
in common concerning sanitation? 

There is not. Sanitary engineering is not covered 
by any of the other engineering professions, and 
belongs strictly to the profession of civil engi- 
neering. 

Then civil and sanitary engineers are really the 
same, and the sanitary features of the civil- 
engineering course are the only distingvishing 
features which are left to the civil engineer? 

It may be said that courses in sanitary engineering 
determine, in truth, whether a man is a civil 
engineer. 

But sanitary engineering is an elective course, and 
is it then true that many young graduates from 
civil engineering colleges ure really not civil 
engineers? 


No, indeed! They are yet civil engineers. 
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These questions and answers are set w: 
purpose of showing that there exists a great 
in the courses prescribed by the various , 
engineering. It is so marked that the e: eering 
courses in most of the universities are in 01 venerg 
engineering division, and under one engineer, head, ; 

At a recent discussion at one of our large un 
of a plan to place the engineering colleges \ 
head and in one division, it was conclusive): 
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rsities 
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.out that there would be a considerable savin jn +h, 


cost of instruction and administration, and 

it was in accord with the economies as dey 
the war. There can be no question of the s 
of the decision from the basis of reasoning, 

it not be possible that the great college of civil engi. 
neering of this institution is about to lose a good bet? 

The question is: Is civil engineering what the col. 
lege sets it out to be? Yes and no—and no, when 
there opens up a great opportunity of service in pre 
scribing for the comfort of the people. 

Public-comfort engineering, or sanitary engineering, 
or civil engineering, or social engineering, or what it 
may be called, is a field in itself. It is large enough 
to justify a college of its own; and independent enough 
se there could be absolute certainty of no overlapping 
and still leeway for plenty of vision. Such a college 
could be the great clearing house for the things that 
affect the pleasure and comfort of man, and extend 
right straight into the realm of public health. It goes 
so squarely from engineering to public health by way 
of the civil-engineering route that there seems very 
little necessity for any college of civil engineering 
combining with any college. It is an opportunity for 
humanity to be served through the development of civi! 
engineering’s distinctive sanitary field. 

The civil engineer belongs in the center of the field 
of public-health work and should have a knowledge of 
engineering as at present conceived—all that goes to 
the sanitary engineer, and then some more. How much 
more, it is difficult to determine; however, enough to 
make the engineer perfectly at home in planning broad 
policies pertaining to the comfort of the people. 
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Activated-Sludge Plants in Texas 

Besides the two large activated-sludge plants at 
Houston, smaller plants have been put in by Coleman, 
Gainesville, San Angelo, San Marcos and Quanah, Tex. 
The San Marcos plant {see Engineering News, Feb. 
18, 1917, p. 249) has no attendance except for a daily 
visit. The San Angelo plant, which was put in opera- 
tion early in 1919, is operated during the day only. 
The night flow is stored in an old septic tank and 
siphoned out and mixed with the day flow. Another 
old septic tank was converted into an activated-sludge 
tank by the building of troughs in the bottom and 
the putting of perforated pipes in each trough. Th: 
air pipes are } in. in diameter and have two rows 
of yy-in. holes, staggered, the holes being perforated 
on radii 30° from the vertical each side of the tcp 
of the pipe, The air is supplied at 5-Ib. pressure by 
means of a blower driven by an oil engine. No special 
means of sludge disposal has been provided. The plant 
has a capacity of 400000 gal. a day, and is now treating 
250,000 gal. according to information supplied by 4 
H. Elrcd, of the Elrod Engineerine Co, Dallas, eng 
neers for the plant. 
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Determination of Kutter’s Roughness 
in a Drainage Ditch 


Field and Office Work Described and Conclusions 
Drawn—Results Indicate Too Low a 
Value Formerly Used 


By RALPH BOSARD 

With Morgan Engineering Company, Memphis, Tenn. 

ETERMINATION of the value of n in Kutter’s 
D formula recently made on Ditch No. 40 in Grassy 
Lake and Tyronza Drainage District No. 9, Mississippi 
County, Arkansas, shows that nm should be taken at 
0.035 instead of 0.030, as has been commonly done for 
similar conditions in this section. 

This district is situated in northeastern Arkansas 
and lies in the flat alluvial plain of the lower Mississippi 
River. Ditch 40 is one of the principal outlet ditches 
for the drainage system. Above the point where the 
measurements were made it drains 40 square miles. 
The soil through which this section of the ditch passes 
is a stiff, heavy gumbo, very rich and fertile, and the 
plant growth is quite dense and profuse. All of the 
perimeter of the ditch above the low-water level is 
covered with a heavy growth of vines and weeds ex- 
tending into the ditch a foot or so. The ditch is free of 
all tree growth, as this is removed every year. At the 
time of the experiment there were no drifts obstructing 
the flow, except one large collection of débris at a point 
about 1200 ft. below the meter section. 

At this point a railway crosses the ditch on a pile 
trestle, the pile bents being driven at an angle of about 
40° with the center line of the ditch. 

The accompanying views show the conditions under 
which the measurements were made. Fig. 1 is a view 
of the ditch looking upstream from the meter section. 
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Fig. 2. was taken looking downstream from the meter 
section and shows the railway trestle mentioned above. 
Fig. 3 was taken looking upstream from the trestle and 
shows the bridge from which the meter was suspended. 
Fig. 4 shows the ditch downstream from the trestle. 

Field Work—The field work consisted of measuring 
the discharge of the ditch and the slope of the water 
surface, and taking cross-sections enough to determine 
the average area of cross-section, 

In measuring the discharge, a Price meter was used. 
The ditch was divided into 10 vertical sections of equal 
width, and readings were taken by the two-point 
method. Duplicate readings were taken at each point. 
Three complete sets of measurements were made: two 
of them were taken on a falling stage of the ditch, the 
third being on a rising stage. 

Measurement of the slope of the water surface in- 
volved extremely accurate work, considering the instru- 
ments used and the conditions under which the work 
was done. This may readily be realized, as the average 
fall of the surface was about } ft. per mile. A section 
of ditch 5000 ft. long was laid off, the truss span high- 
way bridge shown in Fig. 3 being at the center. The 
meter station was at the bridge. At 500-ft. intervals, 
benchmarks were set, and enough levels were run over 
them to determine the difference in elevation between 
each bench to the nearest 0.01 ft. An 18-in. wye-level 
and an engineer’s transit were the instruments used on 
the level work. A number of the level readings were 
taken to thousandths. From the benchmarks, self-read- 
ing gages numbered from 1 to 15 consecutively, and 
graduated in the same manner as a Philadelphia level 
rod, were set. To measure the slope through the rail- 
way trestle, two extra gages above and two below the 
trestle were set. These were spaced about 50 ft. apart. 
In taking the gage observations, one complete round 
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trip from the upper to the lower gage and back to the 
upper was made; readings were taken constantly during 
the operation of the meter, and another complete round 
trip over the gages was made after the meter was 
stopped. Each individual observation included the gage 
height, and the time of observation. This program for 
taking the gage readings was repeated in full for each 
set of meter measurements, all three of which were 
taken on different days. 

Cross-sections were taken at each gage point. Above 
the water surface, the points were selected at the break 
of the slopes. Below the surface, the points were taken 
at 2-ft. intervals horizontally. 

Office Work—After the elevation of the benchmarks 
and the zeros of the gages were adjusted each gage 
reading was reduced to elevation. The observations 
were platted, elevation against time, for each set of 
meter measurements, and lines averaging the points 
for each gage were drawn. These lines were practically 
parallel in all cases, showing the difference in elevation 
of the water surface at each gage to be very nearly 
constant. A vertical, along the line representing the 
time at the middle of the meter operation, was then 
drawn, intersecting the line of each gage. An instan- 
taneous profile of the water surface was then drawn, 
the elevations being taken from this plat. A separate 
hydrograph (Fig. 5) was drawn for each set of gage 
readings. It was found the slope of the surface was not 
uniform. Between the upper three or four gages, the 
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FIG. 5. HYDROGRAPH OF GAGES FOR FIRST SET OF 
DITCH MEASUREMENTS 


slope was much flatter then between the next four, 
while below the eighth gage the continuity of the slope 
was broken because of the drift piled against the rail- 
road trestle. Investigation showed, as would be ex- 
pected, that the cross-sectional area was quite a bit 
larger where the slope was flat than where it was steep. 

Separate computations for m were made for the first 
set of meter measurements, as follows: For that sec- 
tion in which the flat slope occurred, using the average 
velocity obtained by dividing the discharge by the aver- 
age area of cross-section and computing an average 
value of R; for that section in which the steeper slope 
occurred, using the average velocity; and for the entire 
section between the first eight gages, using the average 
slope radius and velocity. This was repeated for the 
other sets of meter measurements, except that only two 
conputations were made for the second set. This made 
eight individual computations of Kutter’s formula for n. 

Results and Conclusion—The resuits of the various 
computations for n all fall within close range of each 
other. The accompanying table gives the value ob- 
tained in each computation. The average of the eight 


values is 0.0377. Four of the results are within about 
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TABLE SHOWING VALUES OF n FOR EACH COMP ION 
Result Gagin Between Slope \ 
No. No. Gages Ft. per 1000 ig 
| 1 1-5 0. 000045 0 0358 
2 1 5-8 0.000072 0 0379 
3 1 1-8 0. 0000583 0 037 
4 2 4-8 0. 00007 0.0308 
5 2 1-8 0. 0000552 ( 
6 3 1-5 0. 0000505 0 
7 3 5-8 0.000092 0 039 
8 3 1-8 0. 0000666 0 


5% of the average, and the remaining four are withi, 
1 per cent. 

The values found are about in line with those give, 
by the various authorities for channel conditions met jy 
this set of experiments. It is not uncommon in the rich 
alluvial soil of the Mississippi delta to find ditch chap. 
nels with the character of growth found on Ditch 49, 
From the results of this set of experiments, it would 
seem that for ditches in soil of this kind the value of 
0.030, which is the one most commonly used, is not high 
enough. Instead, the value of 0.035 is probably the 
one more nearly correct. 


Training Partition in Canal Inlet 
Increases Capacity 


SIX-INCH concrete partition in the discharge 

chamber at the head of pressure pipes from No. 
2, one of the three main pumping stations of the 
Minidoka project of the United States Reclamation 
Service, has been used to good advantage in straight 
ening out the threads of current, thereby reducing 
the velocity head lost. As noted in the vhotograph, each 


of the four outlets is supplied with a flap valve secured 
















PARTITION IN OUTLET SAVES THREE PER CENT HEAD 


tc a headwall set at right angles to the direction of the 
canal. Each outlet has a diameter of 53 ft. and dis- 
charges 160 cu.ft. per second. When the pumps were 
run to capacity, before the training baffle was put in. 
water from the inlet on the inner side of the angle 
seriously disturbed the flow of the water on the outside 
of the curve, causing violent eddies and back cur- 
rents. The partition simply divides the chamber in 
half from the headwall to the beginning of the tangent 
of the canal and prevents interference whereby 4 
stream tends suddenly to transforr velocity head into 
static head. The result has been a reduction of ap- 
proximately 1 ft. in the head pumped against, a saving 
of three per cent. 

The baffle was placed under the direction of Barty 
Dibble, manager of the Minidoka project. 
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Reduced Lime Feed Saves Money 
and Lessens Deposits 


Grand Rapids Plant Now Lets Hardness Rise to 
Lake Michigan Softness, Reducing Help, 
Wash Water and Chemicals 


O FAR as evidence is available, the reduced lime 
Secs process, which was put into operation last au- 
tumn at the Grand Rapids water-purification plant, in 
an effort to lessen troublesome deposit difficulties, has 
been successful. Walter Sperry, chief chemist, in the 
annual report (not printed) for the fiscal year which 
ended Mar, 31, 1919, indicates that there has been 
little complaint of the 25% increase in hardness over 
the former full treatment, the rate of deposition in 
stills and apparatus around the laboratory is materially 
smaller, and the savings in chemicals, wash water, labor 
and power have been large. At the annual overhauling 
in the winter the filter underdrain sand and gravel 
were found in better shape than ever before. There is 
not yet much evidence convincing to the layman, for 
many &-in. service pipes are being removed due to 
cumulative clogging, the major deposition occurring 
in past years. 

Lowered unit costs in the face of increased prices for 
materials and labor have been obtained, and Mr. Sperry 
hopes the alternative of returning to a full softening 
and a reduction of the normal carbonate akalinity by 
an additional dose of alum, much as is done at Colum- 
bus, Ohio, will not be necessary because of the added 
expense following the reductions the present treatment 
effects. Comparative data from the report follow: 

The total costs per 1,000,000 gal. for operation and 
maintenance of the plant for the year 1918-19 were 
$16.88—10.4% less than for the preceding year. Costs 
for chemicals still showed the effects of the war, lime 
being increased from $9.05 to $11.43 and alum from 
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$24.52 to $32.03 per ton. Power costs were increased 
27.3% from April to December and by an additional 
54.5% (to 2c. per kilowatt-hour) for the remainder 
of the year. Notwithstanding these increases in unit 
prices, and also an increase in pumpage, the decrease 
in the amount of lime used after Aug. 10, 1918, re- 
sulted in a saving of $10,000 to $12,000, or about 3%. 
During the late autumn, winter and early spring 
months one filter attendant and one chemical feed man 
have been dispensed with. Wash-water percentages, 
beginning with 1915-16, have been as follows: 1.9, 2.1, 
1.98 and 1.15% for last year. Corresponding quanti- 
ties of water treated were 10,370,000, 11,760,000, 11,- 
480,000 and 12,480,000 gal daily. 


COSTS PER 1,000,000 GALLONS TREATED 


Supplies 
Year Wagis Chemicals Power House Water and notes Total 
1915-16 $4.48 $5.10 $2.17 $i.ts $12.86 
1916-17 4.26 7.37 2.26 98 14.87 
1917-18 4.86 10.06 2.23 $0.20 1.49 18.84 
1918-19 4.32 8.16 3.29 <— . 86 16.88 


The average prices for lime for the four years were 
$5.81, $6.40, $9.05 and $11.43 per ton, with the fol- 
lowing quantities in tons used per month: 201, 272, 262 
and 213. Similar data on alum indicate the tonnage 
used during the past year was about the same as four 
years ago: 20.2, 34.2, 40.8 and 19.7 tons being used, 
costing $19.98, $21.92, $24.52 and $32.03 per ton, re- 
spectively. Lime is now purchased on a penalty-bonus 
basis whereby 1% of the purchase price f.o.b. quarries 
at Bedford, Ind., is allowed for variation above or below 
87% CaO content, the base price being $8 from June 
to December and $9 from January to March. The lime 
averaged 86.5% CaO. 

Typhoid cases and deaths per 100,000 population in 
Grand Rapids for the period 1907 to 1912, before the 
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‘ ° upper ends of the vertical lines show the daily hardness of the water for. the year, which averaged 13.5 grains per gallon. 
ngth of the vertical lines indicates the amount of hardness removed daily, which averaged 7.3 grains per gallon or 6.65 tons 


k per day from 12,760,000 gal. of water. The curve formed by 


‘ ne roe 
t hardness of the filtered water. 


the lower ends of the vertical lines shows the daily 


h The component parts of this residual hardness are indicated by the curve of incrustant hard- 
€ spaces between this curve and the black area indicating carbonate hardness, and that below sulphate hardness, 
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filters were installed, averaged 202 and 27. For the rock, and the main rib bars embedded in conc). poured 
six-year period since then cases were 99 and deaths therein. ee 
15. A chart for the calendar year 1918, submitted by The new structure, 552 ft. long, will consis; of g cen 
Mr. Sperry, indicates 33 cases of the disease and five tral open spandrel arch with clear span 113) : flanked 
deaths. by 17 deck girder approach spans, each 23. ¢. long 

Bacteria per cubic centimeter in the river during The clear roadway width is 20 ft. The flow. joadin, 
the calendar year 1918 averaged 1524, with a maximum _ is to be carried by a longitudinal floor slal) ‘5 tran. 
day of 35,000 and a minimum day of 125. Correspond- verse girders and thence to the vertical spani :o| seats 
ing counts of the filtered water (on agar at 20°C) were The structure is designed for a live loading consisting 
7, 200 and 0. B. coli were found 3.3% of the time cf two 20-ton motor trucks plus a uniform live Joa line 


in l-c.c. samples, 23.5% in 10-c.c. and 28.5% in 50-c.c. 
samples. 

Turbidity ranged from 5 to 285, averaging 16 p.p.m. 
in the river water. In the settled water it ranged from 
2 to 84, with an average of 12. No turbidity got 
through the filters. 

Previous to Aug. 10 there was nearly always caustic 
alkalinity left, varying from one to nine parts, but the 
filtered water contained only about 50 parts of alkalin- 
ity. 

After Aug. 10 the caustic alkalinity was kept to 
zero, the total hardness going always above 100 parts, 
whereas it had been held previously considerably below 
100 parts. Averages for the calendar year 1918 are 
as follows: Total hardness, river, 231, and filtered, 
107; alkalinity, river, 191, and filtered, 60 parts. The 
chart reproduced herewith indicates the chemical con- 
ditions for each day of the year. 


Arch Bridge With Ribs Anchored 
by Concrete Keys 


Design for Concrete Viaduct at Rocky Point, Ore- 
gon, Has 113-Foot Arch Span—Steel Rib 
Rods Embedded at Abutments 


By C. B. McCuULLOUGH 
Bridge Engineer, Oregon State Highway Commission, Salem, Ore. 
UNIQUE detail in the design of the reinforced- 
1 eae viaduct over the Rogue River, Rocky Point, 
Ore., is the provision for anchorage at the end abut- 
ments of the ribs for the 113-ft. clear arch span. 
Wedge-shaped recesses are to be cut in the foundation 


Half Longitudinal 


Glear Spar 113-6" ~-~----~--- == Ly 


Section 


DETAILS OF ARCH RIBS. ABUTMENTS AND ROD ANCHOR 


over the unoccupied portion of the deck of 80 lb. per 
square foot. 

Sprung from solid rock cliffs, the main arch wi) 
span a rather deep rocky gorge. Two parabolic arch 
ribs 4 ft. wide, 26 in. deep at the crown and 79 jp, 
deep at the springing line, will support the spandre! 
posts. Transverse struts are to be placed at each pane 
point, of width 15 in. and depth equal to that of the 
arch rib, 

Anchorage for the rib bars is to be provided at the 
foundations by means of key openings cut in the solid 
rock, into which the anchor bars are securely cop- 
creted, provision being made for an embedment of 5) 
diameters. The concrete used for these rod anchor 
pits is to be 1:23:3 mix., placed comparatively dry in 
layers of about 8 in., and well tamped before the next 
layer is placed. The rib rods are to be hooked under 
i-in. anchor rods, as shown in the drawing. Concrete 
is to set two weeks before any form work of the ribs 
or piers is started. No explosives are to be used in the 
rock work, the walls to be made jagged. 

All concrete, except in railings, balusters, etc., is to 
be 1:2:4 mixtures. Exposed surfaces are to be finished 
with carborundum brick, and all corners are }-in. bevel. 
The balusters are precast 1:24 mix., finished with car- 
borundum before being placed, also with a brush coat of 
cement paste. The posts are to be constructed in the 
same way as the hand railing, but the concrete is to be 
of 1:2:4 mix. 

The new structure is located at Rocky Point, near 
Gold Hill, Jackson County, Oregon, spanning the Rogue 
River. The contract was recently awarded by the Ore- 
gon State Highway Commission to the firm of Parker 
& Banfield, Portland, Ore. 
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Engineering and Construction 


Prospects in Roumania 
Much Work Needed on Railroads—Several Large 
Bridges To Be Rebuilt—Paved Streets Needed— 
Harbor Extensions Desirable 
By RoBERT S. DOMAN 
Of the American Red Cross 
a engineers, railroad men and oil experts 


would do well to investigate business prospects 
in Roumania. Bridges must be built, railways con- 
structed or double-tracked, ‘canals excavated, harbors 
extended and the oil wells reopened. 

A few months ago Roumania had only 84 locomo- 
tives. She has since obtained others, but needs 
hundreds more. The present inefficiency of the 
Roumanian State railways is due to the lack of loco- 
motives, passenger and freight cars and to insufficient 
trackage. The most important state lines are single- 
tracked and long before the war the Government con- 
sidered installing a double-track between the princi- 
pal cities. Traffic today on Roumanian roads is so 
heavy that passengers ride on the roofs of every train 
by the hundreds. The Government also is considering 
the electrification of the Bucarest-Predeal railway 
line, one of the most important in the country. The 
electrical power will have to be supplied from water- 
falls near-by. 

Roumania is traversed from the Carpathians to the 


' Danube by innumerable streams which would greatly 


relieve the traffic problem if they were canalized. The 
project of a canal from Bucarest to the Danube 
is again receiving attention. The possibility of mak- 
ing the Sereth and Alt Rivers navigable also is being 
considered. The improvement of navigation on the 
river Pruth was contemplated before the war by a 
commission of delegates from Austria-Hungary, Rou- 
mania and Russia. The advisability of deepening the 
bed of the river was brought forward but the idea 
was abandoned on account of strong objections on 
the part of the Russian delegates. 

Americans also have the opportunity of doing for 


' Roumania what the French are doing at the head- 


waters of the Rhone in the way of developing water 
power. An idea of old Roumania’s potential hydraulic 
power can be gained from the fact that the flow into 
the Danube averages 1023 cubic meters per second. 


BRIDGES Must BE REBUILT 


Owing to the general destruction of bridges during 
the war there is an exceptional opportunity in Rou- 
mania for American bridge builders. A bridge over 
the Danube to connect Roumania with Serbia was 
being considered by the Roumanian government when 
war broke out. In addition the great bridge over the 
Danube at Cernavoda must be reconstructed. 

It is now reported that the contract for the recon- 
struction of this bridge, in many respects the greatest 
structure in Europe, may go to a French firm. This 
bridge, known as the King Carol Bridge, is 1260 ft. 
long nd 114 ft. above the water. One branch of the 
bridge crosses the Danube at Cernavoda and another 
at i ctesti. It is the only bridge between Novi-Sad 
in ‘:ungary and the Black Sea. 

The viaducts and embankments between Fitesti and 
Cern-voda are more than 11 miles in length. The 
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bridge across the main stream is intact, but near 
Fitesti there is a broken section 600 ft. long. The 
movement of oil, grain, and miscellaneous freight to 
and from the sea to interior Roumania depends upon 
this bridge. 

In addition to the contemplated bridges across the 
Danube there are 18 important bridges in other parts 
of Roumania to be rebuilt. American engineers should 
hurry, however, for British, French and German con- 
tractors are alive to the opportunities awaiting them. 

Harbor extensions have been made necessary by 
Roumania’s economical growth and the fact that there 
will be in the immediate future much more traffic be- 
tween America and Roumania than before the war. 
American shipping interests should prepare to make 
use of the Danube, taking an example from the Brit- 
ish, who plan to invade the Danube countries, from 
the Black Sea to Ratisbon in Bavaria. 

Roumanians are much pleased at the announcement 
that an American shipping line will soon have vessels 
plying directly between New York and Constanza and 
Galatz. The present harbor at Constanza, however, 
is much too small and during rough weather this 
spring, the captains of a dozen American flour boats 
from Seattle, who put in there, were held up for days 
for fear of colliding in the narrow basin with other 
ships or with the sea walls at the mouth of the tiny 
harbor. 

CAPITAL AND OTHER CITIES NEED PAVING 


American street-paving interests also have an 
excellent opportunity awaiting them in Roumania’s 
larger cities. Most of the larger cities have a few 
streets paved with asphalt, but this paving has not 
been repaired in five years and the streets in Bucarest 
and elsewhere are in horrible condition.. The work 
of asphalting Roumanian cities had only begun when 
the war broke out and usually there is only one or 
two of the principal streets in each city which have 
been favored with a smooth surface. The others are 
paved with cobblestones. 

In Bucarest a new central railroad station will be 
built within the next three years. The existing one 
proved totally insufficient during the war. In addition 
to the building of the station, more trackage, signal- 
ing apparatus, etc., must be installed. 

Roumania would welcome the investment of Ameri- 
can capital in her undeveloped resources, for the com- 
ing of the American Red Cross into the country has 
created among the Roumanian people a great affection 
for everything American. Twelve shiploads and 19 
trainloads of food, medicines and clothing have been 
distributed by American men and women throughout 
the country and typhus and smallpox have been 
stamped out. The gratitude of the nation toward 
America is sometimes pathetic. 

Bussiness men have found much to admire in Ameri- 
can ways of doing things and of getting results in a 
hurry. American office appliances as used by the 
Red Cross and the one hundred and fifty-odd automo- 
biles and trucks used by the same organization have 
served to introduce American mechanical products to 
Roumanians. 

American business men should hurry, however, for 
already the hotels of Bucarest are filled with German 
and French salesmen. ,One hears German spoken 
everywhere. In the fight to capture the Roumanian 
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market foreign salesmen are making great use of the 
American flag. For instance, shoes which from their 
short vamps are too obviously made in western 
European factories are displayed in Bucharest shop 
windows, each pair with an American flag peeping 
forth. “Made in New York,” the signs read, although 
the modeling indicates German handiwork. 

American business men are now flocking into Greece 
and Constantinople where one sees familiar brands 
of American toothpaste, soap and toilet articles for 
sale everywhere. But only a few salesmen have as 
yet reached Roumania, a country which needs every- 
thing and will soon have the money to pay for it. It 
would be well to give six months’ or a year’s credit 
in some cases. Roumania differs from Serbia, Mon- 
tenegro, Albania, Bosnia and Macedonia, however, in 
that it will make a lightning recovery from the war 
and will have plenty of money to spend as soon as this 
year’s grain crop and oil output are sold. 

The country’s greatest needs are for agricultural 
machinery, hardware of all sorts, window glass, soap, 
sugar, shoes and leather goods. But an American 
bringing over anything from pins to locomotives 
would be sure of sales. 


Irrigation in the Fourteenth Census 
of the United States 


Nature and Extent of Works, Capital, Operating 
and Cost Figures, Water Used, Drainage 
and Water Rights Covered 


By R. P. TEELE 


Special Agent in Charge of Irrigation, Bureau of the Census, 
Washington, D. C 


NDER the law providing for the Fourteenth Cen- 

sus of the United States, the inquiries relating to 
agriculture are to include the quantity of land re- 
claimed by irrigation, the crops produced, the location 
and character of irrigation enterprises, and the capital 
invested. The wording of the law and the general 
plan for the inquiry were suggested by a conference 
of persons interested in irrigation called together by 
the Director of the Census in December, 1917. 

The preparation of definite plans for carrying out 
the law and the suggestions of the conference was 
begun July 1, 1919. A schedule of inquiries has been 
prepared, and plans for the field work are well under 
way. In suggesting inquiries the conference kept in 
mind three things: All inquiries should be contained 
in a single schedule; data should be collected to pre- 
sent comparisons with the results of preceding cen- 
suses; and such new inquiries as seemed particularly 
desirable should be added. 

The conference also adopted certain definitions, some 
of which are fundamental and, consequently, are given 
below. The law calls for information regarding “ir- 
rigation enterprises,” and the following definition of 
an enterprise was adopted: 

“An irrigation enterprise, for the purpose of the 
census, is a canal or canal system, pumping plant, or 
reservoir supplying water for irrigation, or any com- 
bination of these, operated under a single manage- 
ment by either an individual, a partnership, a com- 
pany or other organization.” 

As a guide in determining what land should be classed 
as irrigated, the classification printed below was 
adopted. 
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Land should be classed as irrigated which 
supplied to it for agricultural purposes by arti! 
or by seepage from canals, reservoirs or irrig 
but land which has natural groundwater suffi 
the surface to support plant life should not bx 
irrigated. Land which is flooded during high-wa 
should be classed as irrigated if water is caus: 
over the land by dams, canals or otherwise, but vuld 
be classed as irrigated if the overflow is due +. natura 
causes alone. - 

The two leading inquiries, acreage irrigated anq 
crops grown under irrigation, are carried on the gen- 
eral farm schedule, which goes to every farmer jn the 
United States, so that this part of the irrigation censys 
will apply to the whole country. It is not planned a 
this time to obtain additional data for irrigation jy 
the East, but if the returns from the agricultural cap. 
vass in the East disclose the practice of irrigation to 
a large extent in any section, the question of collect. 
ing data as to equipment, etc., will be taken up later, 

All inquiries regarding “enterprises,” as distinguish- 
ed from farms, are to be carried on an irrigation 
schedule. The subjects covered by this special schedule 
are as follows: 

Description of Works.—This inquiry calls for a brief 
general description of the character of the works, which 
will help in interpreting the more specific data as to 
equipment. The items called for specifically are: Di- 
version dams, number and material; storage dams, 
number and material; main ditches, capacity, number, 
and length; laterals, number and length; pipe lines, 
size, length, and material; reservoirs, number and ¢a- 
pacity; flowing wells, number and capacity; pumped 
wells, number and capacity; pumping plants, kind of 
power, capacity of power plant, kind of pumps, number 
and capacity, average lift. All of these items, except 
dams, were included in the census of 1910, so that com- 
parisons can be made showing the expansion since that 
date. It is believed that the data regarding wells and 
pumping plants will be of special value, as indicating the 
possibilities of this type of development. The Western 
states contain millions of acres of fine land that must be 
supplied with water in this way if at all, and these 
figures will show where a water-supply has been de- 
veloped by pumping from wells, the quantities de- 
veloped and the acreage supplied. 

Lands.—The points covered by this inquiry are: 
Number of farms supplied with water; acreage in 
project; area actually irrigated in 1919; area enter- » 
prise is capable of supplying in 1920; lands available 
for settlement covered by enterprise; prices of unim- 
proved land suitable for agriculture covered by this 
enterprise; terms of payment and rates of interest; 
average cost of preparing land for irrigation. Similar 
data, except as to cost of preparing land for irriga- 
tion, were collected in 1910. The census of 1910 was 
taken toward the close of a period of very active con- 
struction of large-scale irrigation works by both the 
Government and private agencies, and disclosed the 
fact that there. was a very large area of land for which 
water was available, that was awaiting settlement. 
Since that time there has been a decided check, or 
rather almost a cessation, in the undertaking 0! neW 
enterprises of large size, and a gradual absorption of 
the unused lands for which water is available. The 
data to be collected in 1920 should show how fer this 
process has gone, and how much need there * for 
further construction at this time. The inquiries 4s to 
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cost of preparing land for irrigation will 
e prospective settlers on irrigated land an 
ing of conditions to be met in the West. 
The whole inquiry has an important bearing on the 
question of state and Federal aid in land reclamation 
and settlement, which is so much discussed just now. 

Capital Invested.—This inquiry calls for the capital 
vested in irrigation works and equipment and in 
water rights. The conference previously referred to 
discussed this inquiry more or less, and it was the 
general opinion that this inquiry should be considered 
from the public standpoint rather than from the stand- 
point of the present holders of enterprises, and con- 
sequently “capital invested” is defined for this pur- 
pose as “cost.” It is evident that there would be a 
considerable difference in the case of enterprises which 
have been purchased by their present holders at much 
less than their cost. There are many such enterprises. 
Cost is divided between cost of works and cost of water 
rights, and cost of works is defined as including, in 
addition to the direct cost of the works themselves, 
the cost of engineering, legal and administrative ex- 
penditures, promotion, and lands, buildings, machinery, 
animals and tools for use in maintenance and operation. 
This definition corresponds to that used in 1910, and 
the results will be comparable. Other inquiries will 
make it possible to classify enterprises into size and 
age groups, Segregating the large modern enterprises 
which are of particular value as indices of future pos- 
sibilities. The instructions to enumerators and special 
agents will cover such points as the value of work done 
by owners, the value of other property exchanged for 
works or rights, etc. 

Maintenance and Operation.—The only inquiry under 
this head is the cost of maintenance and operation in 
1919. The instructions state that the cost of permanent 
improvements, even though paid from annual assess- 
ments, should not be included here but under capital 
invested. This item was included in 1910. 

Cost of Water to Farmers.—This inquiry covers the 
cost of water rights, annual charges, and rates for 
water, with supplemental questions calling for average 
charges per acre in case charges are made on some 
other basis, and for information as to whether rates are 
fixed by public authority, as a railroad commission or 
county commissioners. It is hoped that these questions, 
with those regarding lands available for settlement, 
their prices, and terms, will give a sufficient basis for 
a tabulation showing lands to be had under existing 
irrigation enterprises and the conditions under which 
they can be obtained. This information should be very 
useful in outlining future land policies for the nation. 

Quantity of Water Used in 1919.—This inquiry calls 
for the quantity of water received and the quantity 
delivered, with questions as to measurements and the 
length of the irrigating season. Similar inquiries were 
included in the 1910 schedule. Where water is measured 
the results should be valuable, and it is hoped that there 
will be enough reported to justify the inquiry. 

Div'nage-—The drainage inquiry on the irrigation 
sched © relates to irrigated land only—that is, to lands 

ma ave been irrigated, are now irrigated, or are 
to rrigated” by the irrigation enterprises report- 
ing. ‘he questions on the schedule call for the area 
for \ ich drains have been installed and the additional 
are: need of drainage, the latter being subdivided 
into \:.d wholly unproductive, land available for pas- 
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ture only, and land producing partial crop. This in- 
quiry is new, and the results should settle a much- 
discussed point—the extent to which land under irriga- 
tion has been injured by surplus water and the rise of 
groundwater. Estimates vary from 5 to 25%, and engi- 
neers will be glad to have definite figures covering the 
point. The prevalence of this condition and the neces- 
sity for constructing drainage works in addition to ir- 
rigation works have an important bearing on land 
settlement questions. 

In addition to the statistical inquiries outlined above, 
the schedule contains several inquiries which will serve 
for classifying the data. These cover the following: 

Source of Water-Supply.—The sources named on the 
schedule are: Streams, springs, pumped wells, flow- 
ing wells, lakes, stored stormwater, city water, sewage. 
The schedule calls also for the name of the stream or 
other source from which water is taken, and the drain- 
age basin in which the land irrigated is located. In 
some of the previous censuses the acreage irrigated 
has been reported by drainage basins, and in some it 
has not; but this is considered a more logical basis 
for classification than states and counties. The results 
of the last census were classified by source of water- 
supply, and comparisons can be made. 

Class of Enterprise.—The classes of enterprises used 
are: Individual and partnership, codperative, irriga- 
tion district, Carey act, commercial, United States Rec- 
lamation Service, United States Indian Service, state 
and city. The schedule defines these classes and con- 
tains an instruction calling for a statement of changes 
in form if such changes have taken place. This is an 
important inquiry, because it gives a measure of the 
effectiveness of various laws which have been enacted 
for the promotion of irrigation development. Since the 
date of the last census the states have been very active 
in revising their irrigation-district laws, and these 
figures will show whether this has been effective. 

Water Rights.—The inquiry regarding water rights 
also is principally for the purpose of classifying other 
data, although the amounts of rights are called for. The 
classes of rights used are: Notice filed and posted, 
riparian rights, rights adjudicated by courts, certif- 
icates or licenses from the states, permits from states, 
appropriation and use. This classification was used in 
1910, and thus it will be possible to make comparisons. 
These data will indicate the effectiveness of state laws 
regulating acquirement of rights and providing for 
defining them as to date and extent. 

The presentation of the results of the classification 
by type of enterprise, and by status of water rights, 
will require a synopsis of the Federal and state laws 
covering these subjects. 

The time of making the enumeration for the coming 
census is the month of January, 1920, and the canvass 
of irrigation enterprises will begin at that time. It is 
not expected, however, that it will be completed during 
January, but it should be completed in time to permit 
the tabulation and publication of the general results, 
at least, in 1920. 

This will be the fourth census to collect statistics 
regarding irrigation, this inquiry beginning in the cen- 
sus of 1890. In addition, a special census of irrigation 
was taken in 1902. In 1890 and 1900 the work was in 
charge of Dr. F. H. Newell; in 1902 in charge of C. 
J. Blanchard, now of the United States Reclamation 
Service; and in 1910 in charge of the writer. 
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Wide Bridge Built as Two Bridges 


Without Interval 


Novel Materials Plant Derrick Designed To Meet 
Local Restrictions—Industrial Railway 
Distributed Concrete 


ING the same equipment twice and two separate 

set-ups of the same centers, a four-track, six-arch 
railway bridge has been constructed by the Illinois Cen- 
tral R. R. at Kankakee, IIl., as two bridges, with no 
space between, in two successive seasons, ice danger 
to the falsework being completely avoided during the 
intervening winter. By careful planning, in the design, 
for construction in separate halves, and in fixing the 
time and sequence of operations in the field each sea- 
son’s major concreting operations were brought to a 
finish well in advance of winter, leaving for cold weather 
only such work as could be accomplished without special 
difficulty or extra precautions. 

The Kankakee bridge has five 90-ft. and one 60-ft. 
barrel-arch spans, with spandrel walls and a deck of 
precast slabs. It is 64 ft. wide, face to face of arch 
rings. Including piers the structure required about 
16,000 cu. yd. of concrete. A single-track, three-span 
steel truss bridge occupied the site and in respect to it 
the new bridge was so located that its piers did not in- 
terfere with the old bridge piers. The location per- 
mitted the full length of the new piers and 28 ft. of 
width of the superstructure to be built without dis- 
turbing the old structure or the railway traffic. Then 
the tracks were shifted to the completed half of the new 
bridge, the steel bridge was removed, and the remainder 
ef the new bridge was constructed. 

Office design of the bridge to accommodate the con- 
struction plans included first, of course, provision for a 
construction joint longitudinally of the entire super- 
structure. All piers except the one between the north 
end 60-ft. arch and the adjacent 90-ft. arch were de- 
signed to be stable under dead-load thrust from one arch 
ring when the adjacent arch ring was not in place, but 
not stable under such conditions for any considerable 
superimposed load on the arch ring. In construction, 


therefore, centers could not be removed from any 90-ft. 
arch until the adjacent arch ring had been completed. 
Incidentally, it was specified that no center could be re- 
moved until the concrete had been in place 42 days. 
The design provided for concreting the arch rings in 
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FIG. 1. SEQUENCE IN WHICH ARCH RING SECTIONS 
WERE CONCRETED AND JOINT DETAILS 
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transverse sections and indicated the d nsions of 
each section; the sequence in which the sec ns should 
be concreted, and the form of the consti ‘jon joint 
between sections as shown by the sketches of Fig. | 
The arch centers were also fully designed a: { the cone 
tractor was required to build exactly to des: ns They 


were bolted, framed timber structures, and 2« a full set 
of centers, half width for six spans, was consi ructed, the 
framing operations were rather extensive. A great 
labor saver in framing was an electric boring machine 
operated in an improvised guide frame as describe 
in the “Hints for the Contractor” section of this issye 

Construction proceeded from the south end, wher 
the materials handling and the mixing plants wer 
located as indicated by Fig. 2. Stone and sand coming 
in on a temporary side track were unloaded by derrici 
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FIG. 2. STIFF-LEG-GUY DERRICK AT MATERIALS PLANT [ 


into stock piles and then by derrick from stock piles into 
loading bins. From under the bins an industrial track 
circled around between the old abutment indicated and 
the rear lines of the new abutment on the water’s edge. 
At bridge floor level a mixer was set with its charging 
skip guides extending down to industrial track level on 
the ground. Cars plying back and forth brought pro- 
portioned batches from the bins to the charging skip. 
The cement house, not shown, was located adjacent to 
the bins for aggregates. 

Space for materials was restricted to a narrow strip 
between the high railway embankment and a parallel 
street and to complicate matters the property owners 
across the street refused to allow guy cables to be 
carried across their property. This necessitated the 
unusual derrick construction shown by Fig. 2 and ex- 
plained in principle by Fig. 3, to enable the use of a 





FIG. 3. PRINCIPLE OF OPERATION OF STi*F- 
LEG-GUY DERRICK 
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FIG, 4. PLANT ARRANGEMENT FOR CONCRETING FIRST HALF OF BRIDGE 


derrick with 75-ft. mast and 65-ft. boom which was re- 
quired to cover the complete circle of unloading 
operations. 

Two four-post towers, Figs. 2 and 3, were erected on 
the shoulder of the embankment and 68 ft. from the 
mast. The posts of these towers were set in heavy 
concrete footings and their tops were about 60 ft. above 
the base of the derrick. From the top of each tower 
to the mast top a 12 x 12 in. x 68 ft. trussed timber was 
connected. As the towers were approximately 50 ft. 
apart, the angle between the two guy timbers was about 
45°, From the mast head, wire cables A and B were 
run to a sheave at each tower top and then down the 


PLANT ARRANGEMENT FOR CONCRETING 
SECOND HALF OF BRIDGE 


; shown to anchorages in the concrete footings. 
‘his arrangement when the boom is in Position 1, 
A comes into tension and prevents the back legs 
‘ower from kicking up. With the boom in Posi- 
cable B holds the front tower legs down in the 
lanner, 


tructed in the manner described and otherwise 


guyed as indicated by Fig. 2 the derrick was held stable 
without guy lines across the tracks or over the property 
from which they had been forbidden. This derrick 
operated a clamshell for handling materials. 

Distribution of concrete from the mixer was by nar- 
row-gage service railway and side dump industrial cars 
operated by hand. For concreting the first half as shown 
by Fig. 4, the service track was supported by the old 
steel bridge. On the second half of the bridge the track 
arrangement was as shown by Fig. 5. From one to five 
18-cu. ft. cars were employed in delivering concrete. 
With a 4 cu. yd. mixer a maximum of 240 cu. yd. of con- 
crete in place in 10 hours was attained. 

The final operation was placing the deck slabs. A 
total of 312 slabs were precast at a yard located south 
of the bridge. The larger slabs were 10 ft. 2+ in. x 6 ft. 
11? in. x 1 ft. 6 in. and contained 3.7 cu. yd. of 1:2:4 
concrete heavily reinforced. The slabs were cured a 
minimum of 30 days and placed by a derrick car run- 
ning on the bridge. 

The Kankakee bridge was designed by the engineering 
department of the Illinois Central R. R., C. C. Westfall, 
bridge engineer. J. H. Graham was resident engineer in 
‘charge of the work for the railroad. The contractors 
were the Gould Construction Co., and the Walsh Con- 
struction Co., Davenport, Iowa, with Alf. Lepard in 
charge. 


Careful Census of Manufactures To Be Taken 


According to a bulletin issued from the Bureau of 
the Census, Department of Commerce, Washington, 
D. C., a special effort is being put forth to make the 
manufactures section of the approaching 14th decennial 
census the most nearly complete and comprehensive 
inventory of the nation’s manufacturing establishments 
ever taken. Schedules tabulating information concern- 
ing the country’s industrial resources have already been 
prepared and printed. These schedules will be mailed 
to every manufacturing establishment in the United 
States during December, so that factory owners and 
managers can familiarize themselves in advance with 
the questions to be answered when the records of the 
past year’s business have been compiled. In 1914, 
the year when the last manufactures census was taken, 
approximately 275,000 manufacturing establishments 
were listed. This time more than 300,000 establishments 
will be scheduled, and, in addition, it is expected that 
about 50,000 mines and quarries will be reported. 
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Developing Prices for Federal 
Valuation of Railroads 


By HENRY J. SAUNDERS 


Bureau of Valuation, Interstate Commerce Commission, 
Pacific District, San Francisco 


HE Federal valuation act, passed by Congress in 

March, 1913, required the Interstate Commerce 
Commission to report the value of all property owned 
or used by every common carrier subject to the pro- 
visions of the act. As soon as the organization and 
procedure for determining the inventory of physical 
units of property were well under way, the question of 
prices to be used was of most importance. It was de- 
termined that prices as of June 30, 1914, and freight 
rates of the same date, would be used on the valuation. 
The exact price in force on that date for any article 
was not considered as a final price to be used unless it 
was also a fair average of prices for five tc ten years 
previous. In other words, prices were generally to 
represent a fair average of prices paid for materials 
and labor during the period covering the years 1910- 
1914, inclusive. 

In order to accumulate data on the cost of various 
commodities during the period, the commission on Feb. 
9, 1915, issued Valuation Order No. 14, in which it 
was ordered that every common carrier should furnish 
the commission a schedule showing purchases made and 
net prices paid for such purchases, this information to 
be filed with the commission in a manner prescribed 
and on certain forms which were then designated. 
These purchases in many instances could represent only 
a few of the largest made by that carrier during this 
period. 

The returns under this valuation order were filed 
in Washington, where a cost bureau was organized 
and the data were tabulated. The returns were also 
filed in the various offices in the district in which the 
reporting carrier happened to be located, and were there 
used as a basis for the determination of fair prices. 

In the Pacific district, with headquarters at San 
Francisco, an organization was perfected, with a cost 
engineer as its head, which proceeded to tabulate cost 
data from various sources. Many carriers’ offices were 
visited, and abstracts were made of all grading and 
other contracts which were available. The carriers’ 
accounting records were examined, and a great deal of 
data, such as final estimates and cost records of com- 
pany work, quantities for which were known, was se- 
cured. The commission’s accounts, in their preparation 
of the accounting report and original cost to date, also 
obtained valuable items of detailed cost. This was espe- 
cially true of such accounts as tunnels, bridges, and 
tracklaying and surfacing. A thorough analysis was 
made of all representative jobs which could in any way 
be used to develop unit cost. Valuation Order No. 14 
was used by the cost engineer in determining a great 
many average unit prices, such as for ties and items of 
other track material. The cost bureau at Washington 
from time to time furnished representative prices on 
such items as rail, spikes, bolts, etc., which prices were 
adopted as basic unit prices in the district. This bu- 
reau also furnished a number of manufacturers’ quota- 
tions on such items as pipe, cement, etc. 

The district cost and pricing force collected and tabu- 
lated the data, as noted above. Grading contracts were 


segregated geographically, and various parts of the 
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country covered were placed in separate zs where j 
was considered conditions were similar. |) coverin 
cost of such material items as ties were ti) Jateg a 
weighted averages obtained. These weigh: | averaen 
however, were very seldom used exactly obtained 
They merely served as a guide for a fair price. The 


cost engineer would determine, from such data as h 

: : ; S he 
had tabulated, certain fair prices to be used for certain 
items in the valuation. These prices when obtaing 
were accompanied by all supporting data obtained on 
the subject. A conference was then held, attended y 
the various district and staff officers, where the daty 
and price were thoroughly discussed and a final fxaj 
base price was formally adopted. These adopted pricg 
were then compiled by accounts in regular book form 
and were used where applicable on al! future reports 
Whenever additional supporting data are secured, which, 
in the judgment of the conference, warrant revisio, 
in price, a revision is then carried through in the 
same manner as a new price. 

Some idea of the enormous mass of data used may 
be gained when it is said that on one kind of cross. 
tie purchases of over 5,000,000 ties were used in obtain. 
ing a fair average price. Millions of pounds of spikes 
bolts and angle bars were used as representing fair 
purchase prices of these items. Tracklaying and gyr. 
facing cost on 7000 or 8000 miles of track was used 
in obtaining a fair price for work under this account, 
Grading contracts for all lines in the Pacific district 
were obtained wherever they were still in existence, 
These data in themselves made a huge mass of in- 
formation. 

After the inventory units were finally collected and 
assembled ready for pricing, the work of developing 
prices for a particular carrier was then carried out. 
One of the first things determined upon was a feasible 
construction program for reproduction. This program 
was always drawn up in standard form and showed the 
following information: 

. Name of railroad. 

. Description of country traversed. 

. Statement of mileage by valuation sections. 

. Location of all connections with other carriers. 

. Transportation facilities. 

. Statement of assumed methods to be considered in 
reproduction of various accounts. 

7. Table showing material yards, foreign connections, 
length of haul from material yard to section, and distance 
from nearest labor center. 

8. Construction and interest periods. 

This program was used by the pricing force as * 
basis for development all prices on the carrier concerned. 
The assumed material yards and f.o.b. points were con 
sidered in determining prices on material, and freight 
or haul by company train was figured from point of 
purchase of material to these yards. Base prices for 
materials were the same for all roads when materials 
were purchased at the same point. Final prices, how- 
ever, would vary according to the amount of freight 
paid. In illustration of the above: It was determined 
to use a certain price for 7x 8-8 redwood ties f.0.b. 
San Francisco. This price would then apply to all 
roads obtaining material from San Francisco. The 
price itself as finally used, however, would carry an a¢ 
dition of the necessary freight from San F ancisco to 
the material yard of the carrier or valuativ™ section 
being priced. 
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A brief description of the methods used for building 
up prices in the various accounts prescribed by the 
commission is as follows: 

Account 1; Engineering—This account is determined 
as a percentage of road accounts Nos. 3 to 48, in- 
clusive. Data for determining this basic percentage 
were obtained from nearly $400,000,000 worth of work. 
Engineering, as shown in the accounts of the carriers, 
consisted of salaries and wages, transportation ex- 
penses, subsistence, engineering instruments, tools, etc., 
and various sundry items. The percentage which these 
were of the total cost of the road accounts was con- 
sidered as a fair representation of the probable cost 
of engineering on reproduction. In determining the 
final percentage to be used on a particular carrier, 
due consideration was given to the character of the 
territory traversed and the remoteness and difficulties 
of construction. 

Account 3; Grading—Supporting data for base prices 
under this account were obtained almost entirely from 
actual contracts of work performed in the same vicinity 
and under similar conditions. To this base price as 
finally determined was added a definite percentage to 
cover miscellaneous expense. This miscellaneous ex- 
pense was intended to take care of the cost of unmeas- 
urable items, such as temporary roads and bridges, 
changes and repairs to ditches, removing logs from 
right-of-way, and all such items of unusual expense, 
usually covered on actual construction by force account 
or company work. This percentage varied with the 
conditions encountered. Data for this percentage were 
obtained from the cost of some $90,000,000 worth of 
work. To the above base price plus miscellaneous ex- 
pense was also added a percentage to cover the cost 
of transportation of men, supplies and outfits. This 
percentage was determined on the basis of the distance 
which the valuation section being priced was from 
the nearest labor center. Data for the determination 
of this percentage were obtained from some $32,000,000 
worth of work. 

The main items of grading, such as earth and rock 
excavation, were priced in this manner: The item of 
haul of materials was divided into three classes; 
namely, team overhaul, train haul by contractors’ 
outfit or dinky equipment, and train haul by standard 
ecuipment, using the company track, which was as- 
s’med as already constructed. The price of team over- 
haul was determined per cubic yard per 100 ft. in 
excess of 500 ft. free haul. The maximum distance 
under this class of haul was usually 2500 ft. These 
Prices, of course, were determined from average con- 
tract prices paid in the territory priced. Train haul, 
using contractors’ dinky equipment and contractors’ 
track, included the cost of hauling the material from 
the point of excavation to the point of unloading, also 
the cost of unloading, shifting tracks and of temporary 
trestles where needed. The average haul under this 
heading usually did not exceed 1.5 miles. Prices were 
ceveloped from the actual cost of a large number of 
jo”s usually paid for on a flat price basis. The cost of 
‘rin haul by standard equipment was computed on a 
boss similar to the above, except that in addition to 
‘'’ cost of haul the estimated cost of a temporary 
trestle was added. 

‘count 5; Tunnels—Supporting data for labor and 
n“srial prices in this account were obtained from 
actors’ final estimates and original contracts and 





costs for this class of work. Owing to the different 
tunnel sections encountered, it was deemed necessary 
to price tunnel excavation on a cubic-yard basis. To 
the assumed base price for tunnel excavation was added 
a percentage to cover miscellaneous costs. which would 
necessarily be incurred in connection with the excava- 
tion. This included temporary wagon roads, which in 
some instances in particularly inaccessible country was 
a considerable item. This percentage necessarily varied 
with the character of the country and distance from 
other railroads. An additional percentage was added 
to this excavation price to cover transportation of men 
supplies and outfits, this percentage being based on 
the total distance from some representative labor 
center. 

The price used for material for lining tunnels in- 
cluded: 

1. Base cost at point of purchase. 

2. Commercial freight from point of purchase to point 
of delivery on carriers’ lines. 

3. Haul over carriers’ line to material yard (if any). 

4. Material-yard expense. 

5. Team haul from material yard or end of track to tun- 
nel site. 

6. Miscellaneous expense to cover various incidentals. 

Under 2, above, it is well to note that the regular 
tariff rate in.effect June 30, 1914, was used to deter- 
mine freight charges on material Under 3, above, a 
representative figure was obtained covering an average 
of carriers’ costs for handling construction material. 
This figure was applied on a ton-mile basis. Under 4, 
material-yard expense was developed from a large 
amount of data showing the costs of handling various 
materials in material yards. Under 5, a price was 
obtained from various contracts which represented the 
average cost of team haul per ton-mile. This cost was 
adopted for all team-haul work. In this connection it 
was sometimes found feasible to consider that concrete 
linings were placed in a tunnel after the company track 
reached the structure. In these instances the cost of 
estimated team haul was omitted, but additional haul 
over carriers’ line was allowed. The price of labor 
placing tunnel linings, both timber and concrete, was 
determined from an average of a number of contracts 
for this class of work. To this base price of labor was 
added a percentage to cover miscellaneous expense, and 
a percentage to cover transportation of men, supplies 
and outfits. 

Account 6; Bridges and Culverts—Basic cost of 
materials used under this account was determined, as 
outlined in a previous paragraph, from various pur- 
chases of the carriers in this district. These purchases 
were tabulated and thoroughly analyzed, and a fair 
average price was adopted in all cases. This price 
necessarily was at point of manufacture or point of 
origin. To this base price of material was added the 
following: 

1. Through commercial freight from point of origin to 
point of delivery on carrier’s line. 

2. Material-yard expense, varying with the kind of 
material used. 

3. Haul by carriers’ train from point of delivery on 
carriers’ line to point of use. 

4. In some instances a team haul for such items as cul- 
vert material and small bridges built ahead of tracklaying. 

5. Labor, varying with the kind of structure constructed. 

6. A percentage to cover cost of transportation of men, 
supplies arid outfits from the nearest labor market to the 
valuation section in question. 
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7. A percentage to cover miscellaneous expense or in some 
cases, as in piles and timbers, to cover loss and waste. 

The above additions to the base price were supported 
by data obtained from actual construction costs or 
from contracts. It was found in a great many in- 
stances that carriers’ contracts for labor on similar 
work varied to so great an extent that it showed there 
was undoubtedly some other consideration not stated 
which governed the price paid. Contracts of this form 
receive only minor consideration. Enormous masses 
of data covering bridge contracts in the Northwest 
were used in connection with this account, and it is 
probable that the average prices used represent fairly 
the cost of this class of work. 

Account 8; Ties—9, Rails—10, Other Track Mate- 
rial—Basic prices for the material under these accounts 
were obtained from data covering carriers’ representa- 
tive purchases, as noted in a previous paragraph. To 
these basic prices were added: 

1. Commercial freight from point of origin to point of 
delivery on carriers’ line. 

2. A material-yard expense. 

3. Haul over carriers’ line from point of delivery to 
material yard. 

4. Cost of inspection based on average prices paid by 
carrier for inspection of the kind of material being priced. 

In a great many instances, base prices were fur- 
nished by the Washington cost bureau and were 
formally adopted by the engineering board for use 
in all districts. This covered such items as rail and 
the principal track fastenings. The material-yard ex- 
pense allowance was determined from carriers’ own 
costs. The cost of inspection was determined in like 
manner. 

Account 11; Ballast—Base prices for the various 
kinds of ballast were determined from carriers’ actual 
costs. In some instances very good data were devel- 
oped and costs were found fairly uniform. The cost 
of a great many million yards was used in developing 
a fair price for various kinds of ballast. In deter- 
mining a base price for a particular carrier the follow- 
ing subdivisions of the cost were considered: 

. Pit-development expense. 

. Work-train service at pit. 

. Rental of pit equipment. 

. Labor and steam-shovel expense. 
. Unloading expense. 

To the assumed base price was added the cost of 
train haul which, when over the carriers’ lines, was 
estimated on a yard-mile basis from data similar to 
that used in determining the price of train-haul mate- 
rial used in Account 3. An addition was also made 
on a percentage basis to cover the cost of transportation 
of men, supplies and outfits, from the nearest labor 
market to the center of the valuation section being 
priced. When ballast was purchased off from the 
carriers’ line, the full commercial freight at tariif rates 
was added to the base cost. 

Account 12; Tracklaying and Surfacing—This was 
one of the most difficult accounts to price fairly on 
a reproduction basis. It was determined to develop the 
basic cost per mile, which would include the following 
elements: 


Colm Cone 


1. Labor laying track. 

2. Train service. 

8. Rental and repair of equipment. 

4. Running surface (ballasted track only). 
5. Full surfacine (unballasted track only). 
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6. Additional percentages to cover miscellan¢ expens 
use of tools, and liability insurance. os 
The basic price was developed in such a ym that 

it could be applied to the cost of tracklayi: for ee 


weighing under 61 lb., 61 to 90 lb., and . 


In addition to the above basic cost, an a: 
added: ’ 


1. To cover the cost of curving rail when curves wer, 
or over. This cost was added on a lineal-foot jasis 

2. An addition was made for full surfacing « 
track where under the assumed construction program » 
was necessary to reach a ballast pit before the line in ques. 
tion could be ballasted. ‘ 

3. An allowance based on the cost of hauling material 
where the distance to the center of the valuation section 
in question was more than the average distance from th, 
assumed material yards. 

4. An allowance based on the cost per mile per mont 
to cover maintenance during construction. Under the , . 
struction program mentioned in a previous paragraph ; 
period of construction was assumed which included the ¢ ne 


ime 


- ¢ 
r 90 Ih, 


int Was 


5° 


1 
Dallasted 


average time for the valuation section was used as ay 
assumed maintenance period. 

5. A percentage allowance to cover the cost of transpor- 
tation of men, supplies and outfits from the nearest labor 
center. 

In addition to the prices developed for tracklaying 
and surfacing, prices were also built up for the fol- 
lowing: 

1. Placing ballast under ties, per cubic yard. 

2. Placing such small items as. tie-plates, rail braces, 
anti-creepers, etc. 

3. Placing switches, derails, crossings, ete. 

4. The framing and placing of bridge ties. 

Account 18; Right-of-Way Fences—Owing to the 
fact that there are apparently an endless number of 
types of fences, it was early decided in the Pacific 
district to price fences as far as possible by the dif- 
ferent items of material entering into their construc- 
tion. Therefore, a price was developed to cover the 
cost of posts, wire, nails and staples, lumber, gates, ete. 
To this basic cost were added: 

1. Commercial freight from point of origin to point of 
delivery on carriers’ lines. 

2. The necessary haul over the carriers’ line on a ton- 
mile basis. 

3. Material-yard handling varying with each kind of 
material used. 

Labor prices were developed to cover: 

1. The cost of stringing barbed wire per single wire-mil 
for various spacing of posts. 

2. The digging cf post holes and setting posts, varying 
with different kinds of soil. 

3. The labor charged for placing lumber. 

4. The cost of stringing woven wire per wire-mile for 
various spacing of posts. 

5. The placing of stays. 

Additions were made to the above basic labor costs 
to cover liability insurance and transportation of men, 
supplies and outfits. These additions were in per- 
centage form applied in a manner illustrated in previous 
accounts. 

Account 15; Crossings and Signs—Various signs ane 
other material and labor entering into this account 
wer. essentially similar to the items priced in previous 
accounts, and the unit prices were built up in exactly 
similar ways. 

Accounts 16 to 25, inclusive; “The Building Ac 
counts.”—-Prices for the material entering in‘o these 
accounts were built up in a similar manner to the 
prices used in Account 6; that is, to the ba-e price 
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developed at the point of origin, from carriers’ records 
of purchases and other sources, were added certain per- 
centages and allowances to cover the various items of 
miscellaneous expense, transportation, etc. The price 
of labor in these accounts was usually based on car- 
riers’ records of original cost plus certain additions, 
such as transportation, etc. In many’ instances it was 
found in pricing particular structures that the car- 
riers’ record of cost represented a fair reproductive 
value. 

From the information collected covering structures 
of various types, a number of diagrams and tables 
were developed to be used in pricing structures of 
similar design. One method of pricing buildings used 
was the square-foot-area method, and diagrams were 
developed to use in pricing where the units were 
square foot of floor, walls, roof, etc. Other diagrams 
were developed showing weights of buildings and ac- 
cessories to buildings. Tables were used for pricing 
such items as doors, windows, lighting, heating, etc. 
The advantages of the diagrammatic form of estimat- 
ing buildings were that detailed computations were 
eliminated except in some extreme cases. The diagrams 
permitted of easy interpolations or intermediate read- 
ings. Errors were more easily detected than when 
fetailed computations were made. 

Other Road Accounts—Other road accounts were 
priced in similar manner to all of the foregoing. 

Accounts 51 to 58; Equipment—The carriers’ report 
of the cost of equipment was generally used as a basis 
for pricing equipment of similar kinds. It was neces- 
sary, of course, to make different additions for freight 
and delivery charges than the carrier showed on its 
original cost records, but the main basis of pricing 
equipment of a certain kind was given in the carriers’ 
statements furnished the commission. 

Accounts 71 to 75-and 77; General Expenditures. — 
A percentage was added to the sum of amounts shown 
under Accounts 1 to 48, inclusive, to cover the item 
of general expenditures. 

Account 76; Interest During Construction—As 
stated in a previous paragraph, the construction pro- 
gram shows the number of months to be allowed for 
interest during construction. This period is generally 
considered to be one-half of the total period which the 
valuation section is assumed to require for complete 
construction. To this period is added an arbitrary time 
of three months. Interest on equipment is allowed for 
a total period of three months. 


Tile and Concrete Flat-Slab Floor Being Tested 


The United States Bureau of Standards is now con- 
ducting a test on a specially built floor structure of 
the type known as Schuster system, which is a girder- 
less floor in which the slab proper is made up of .two- 
way hollow-tile floor construction. Reinforced-concrete 
seams, running in both directions, are made by pouring 
concrete in the openings left between square tile, spaced 
uniformly across the slabs. The substructure has 6 
panels 16 x 16 ft., 6 panels 16 x 19 ft. 8 in., and 6 
penels 16 x 22 ft. 6 in. Control cylinders have been 
pcured which will be tested at intervals so as to deter- 

® when the concrete attains a strength of 2000 Ib. 
b square inch in compression. As soon as possible 


r this date the load tests of the slabs and strain- 
' readings during loading will be taken. 
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Compressed Air Used to Clean Road 
Surface Before Oiling 


Road First Swept with Brooms and Then Blown 
with Compressor—Cost of Cleaning and 
Application of Binder Given 
By Major W. A. WELCH 


Chief Engineer and General Manager, 
Palisades Interstate Park 


N INTERESTING experiment has just been made, 

which may be of interest to highway engineers, in 
putting a new wearing coat on the main park drive in 
the Palisades Interstate Park. This roadway extends 
from Bear Mountain, on the Hudson River, five miles 
below West Point, back through the center of the Harri- 
man section of the Palisades Park to Tuxedo, a distance 
of 12 mi. It was built four years ago, opened im- 
mediately, and has carried heavy traffic continuously 
ever since. Pleasure cars run over it at high speed; 
automobile trucks use it; and _ steel-tired wagons 
and trailers have been hauled over it with trac- 
tion engines, drawing wood and lumber from the 
forests. Until this season, no repairs were made to the 
surface since the road was opened. The road is of 
bituminous macadam, penetration method, and was 
placed in three layers on a base of hand-laid telford, 15 
in. deep. The stone was all granite, both telford and the 
macadam, and was quarried and crushed along the line 
of the road. The paving is 16 ft. wide, with 3 ft. stone 
shoulders on each side. 


CONSTRUCTION EXPLAINED 


In the building of the road, after the telford base was 
completed, a layer of 14-in. stone was spread and rolled 
to 2 in. in thickness. On this was poured from hand 
pots 1 gal. per square yard of Standard Oil binder-B. A 
second layer of stone of the same size and thickness was 
then immediately spread and rolled, and a similar appli- 
cation of 1 gal. of binder-B was applied to this second 
layer. Over this was spread, immediately, a layer of 
stone 1 in. thick; this was at once rolled in thoroughly. 
An application of j-gal. per square yard of binder-B 
was then made and was covered with enough screenings 
to enable the roller to work. 

No pockets had been formed and there were no signs 
of ravelling in the road, but its surface had worn down 
until the j-in. stone showed throughout its entire length. 
This stone had worn slightly, and the entire surface was 
much like that of a grindstone. 

It was decided to place a wearing coat on the road 
last spring. In order to insure a proper bond of this 
coat with the base, the road was first swept with wire 
brooms. Then a small portable air compressor, of 
75-cu. ft. capacity, was equipped with two hose fitted 
with 4-in. aperture nozzles; this compressor was hauled 
over the road behind the sweeping gang and all the dust 
was blown from the road surface. This compressed-air 
outfit was operated by three men. It covered about one- 
half mile of road per day and left the road perfectly 
clean. A seal coat of binder-B was then applied hot to 
the road surface by a sprinkling truck, and adhered per- 
fectly. The truck was followed by a crew of men who 
spread granite screenings to a depth of about } in. on 
the seal coat. These screenings were rolled in at once 
by a 10-ton roller. The binder was applied at a tempera- 
ture of 350°, at the rate of 4 gal. per square yard. The 
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weather was very hot while [& 
the work was being done; the | 
screenings were firmly em- 
bedded. in the binder, and 
there was very little bleeding 
after the road was opened 
for traffic. Wherever bleed- 
ing did appear the screenings 
were swept back over it, and 
after the road had _ been 
opened for about a week the 
fast-moving cars had blown 
most of the remaining screen- 
ings to the shoulders. A care- 
ful examination shows that 
there is a practically perfect 
bond between this seal coat 
and the original road surface, 
and the road now has a splen- 
did wearing surface. 

It is difficult, for the follow- 
ing reasons, to give the exact 
cost of the application of this 
wearing surface: (1) The dis- 
tribution of the screenings 
along the road was done by 
motor truck. The screenings 
were dumped at intervals of 50 ft. and the piles were 
staggered so that the shovelers would have no difficulty 
in covering the whole surface rapidly. The cost of the 
distribution of these screenings was much greater in 
some sections of the road than in others, on account of 
the length of haul, but the cost of hauling averaged about 
$1.10 per cubic yard; (2) Eight men with wire brooms 
swept about one-half mile of road per day. (3) The com- 
pressed-air machine with its crews covered about one- 
half mile per day; (4) the binder-B was heated in tank 
cars at one end of the road, and the trucks were only 
able to make two trips per day to points beyond a five- 
mile haul, three trips per day to points beyond a three- 
mile haul, and four or five trips on the shorter hauls. 
Each of these trips covered about 1200 ft. of road. (5) 
Sixteen men were required to shovel the screenings onto 
the road, and these men were, of course, only engaged 
in actually shoveling screenings about two hours of the 
day on the extreme hauls. They were kept busy in fix- 
ing up the parapets and gutters and in forestry work, 
when not actually engaged in spreading the screenings. 
(6) The steam roller was likewise idle a great part of 








63 cu. yd. of screenings at $1.10 per cu. yd 
4700 gal. binder-B. at 12.65c. per gal 594.55 
2 air compressors with crews, $20 each 40.00 
1 steam roller at $20 20.00 
16 shovelers at $3 48.00 
16 shovelers at $3 48.00 
1 foreman at $5 5.00 
$824.85 


Total cost per mile 








the time when the trucks were on the long hauls. (7) 
It was necessary to open the road to traffic each Satur- 
day and Sunday while this work was being done, and 
this necessitated the resweeping and blowing of one- 
half mile each Monday. (8) On three occasions, the 
delivery of the binder-B by the railway was held up, and 
this necessitated laying off the entire crew for one or 
more days at atime. (9) Accidents to the motor trucks 
used to spread the oil caused three delays of one or more 
days. (10) Rainy weather, when no work was per- 
mitted, also caused three delays. 














COMPRESSED-AIR MACHINE BLOWING DUST FROM ROAD BEFORE 
BINDER IS APPLIED 


The delays attributed to the above causes brought the 
cost of this job up to $1106 per mile. Had it been pos- 
sible to put more oil trucks on the job and another com- 
pressor, and so cover the road at the rate of one mile per 
day, the cost would have been as shown in the accom- 
panying table. 


A Splice for Wood Trusses Not Affected 
by Shrinkage 
HE extent to which fir timber, usually more or 
less green, is used for bridge and roof trusses in 
the Northwest has led to the design of a type of splice 
that would avoid the danger of loosening due to shrink- 
age of the wood and the likelihood of decay between 
scab and timber, these being the chief defects ascribed 
to wood or metal-plate scab splices. The new splice 
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Detail of Chord Splice 
SIMPLE CARPENTRY FEATURES SPLICE 


was designed by S. Murray, chief engineer of the 
Oregon-Washington Railroad & Navigation Co., and is 
shown in the accompanying illustration. It is intended 
particularly for use with fir timber, which has a notable 
amount of shrinkage. 

In this splice the rods carry all the tension, the cast- 
ings being subjected to compression only. The s mplic- 
ity of the carpenter work required is a feature. The 
rods are threaded far enough to provide for tig! ‘ening 
up the bolts later, should that become necessary. 


4 


iz 


ma ee ty Oo SS’ - ae 


ee SS 














a 
Nov. 7-Dec. 4, 1919 


ENGINEERING NEWS-RECORD 935 





—— 


Upkeep Problems at St. Louis 


Filtration Plant 


Data on Sand Growth — Removal of Mud Balls — 
Loose Strainer Plates — Chemical Action on 
Equipment—Care of Hydraulic Valves 


UPERINTENDENTS’ daily difficulties with the oper- 

ation of « filter plant together with much light on 
how equipment of various kinds stands up under service 
comprise much of the last annual report of August 
Nolte, superintendent of the St. Louis filter plant to 
E. E. Wall, water commissioner. The notes below are 
from tnis report. 

Increase in the coating of sand grains during the past 
two years was obtained by treating samples from various 
depths with hydrochloric acid. The table printed below 
indicates that the large encrusted grains float to the 
surface and are found within the first 4 to 6 in. of 


the top: 

Thickness of Mean Distance in Per Cent. Loss in Weight 
Sample in Inches Inches from Top Due to Acid Treatment 
1917 1919 1917 1919 1917 1919 

1 | } 4 9.8 14.0 

1 1 i} 1} 8.9 12.6 

2 2 3 3 6.9 165 

2 2 5 5 4.6 EE 

3 3 at 74 3.1 4.9 

3 3 10 154 2.3 4.8 

3 3 133 13 1.93 4.0 

3 3 164 164 1.57 a 

3 3 19} 194 1.41 $2 

3 5 22} 234 1.3 3.3 

3} : 24} 0. 86 


In May, 1918, it was noted that fish, mostly carp, were 
making an unusual number of holes in the filters. These 
holes varied from 1 in. to mere depressions in depth 
and were as large as one inch by two inches in plan. The 
fish varied in size from mere minnows to 6 in. in length, 
the average being about 3 in. long. On account of the 
turbidity and of the depth of water (about 44 ft.) over 
the sand surface while the filter is in operation, the 
manner in which these holes are made could not be 
studied, but it is supposed that the depressions are due 
to the impact of the fish striking the aluminum hydrox- 
ide matting on the surface of the sand, either while 
swimming downward in the direction of the current 
or while nibbling for food. There is no doubt that the 
depressions are due to fish because the holes are always 
found when fish are found, and vice versa. The depres- 
sions do not seem to interfere with the efficiency of the 
filters as the effluent from them has no turbidity. The 
situation might become more serious if more voracious 
fish, such as catfish, were present. These, however, have 
very seldom if ever been found on the filters, 


Mup BALLS 


The rate of wash during the year was maintained at 
15 gal. per square foot per minute. The practice of 
screening one section in each half of each filter unit 
once a month with a 4}-in. mesh screen was continued 
throughoyt the year. This screen is 4 ft. 2 in. by 3 ft. 2 
in., Just wide enough and deep enough to cover the 
volume from gutter to gutter and from gravel to top 

loating sand. The screen is pulled through the same 
tion a month so that comparative results are 
tained, 

‘1 May, 1918, the maximum number of small mud 

s caught on the screen from any one filter was about 
0, while the minimum number was 50. In August 
maximum number was about 400 and the minimum 
These mud balls vary in size from about ¢ to } in. 





in diameter. This reduction in the number of mud balls 
from May to August is attributed to the following pro- 
cedure: During June and July the walls of each filter 
were raked with an ordinary gardener’s rake with exten- 
sion handle attached. Each filter was raked about eight 
times. The raking was done while the filter was being 
washed. At one wash, one-half of the unit was raked, 
at the next wash the other nalf, etc. In this way no 
extra labor was required to do the work. 


LOOSE STRAINERS 


A loose strainer plate in a filter can usually be located 
by a heaped spot in the gravel bed. Adjacent to the 
mound of gravel will be found a depression giving the 
exact location of the loose portion of the plate. In 
September an examination of the gravel surface was 
made in each filter. To do this a T was made of j-in. 
pipe, the vertical leg being about 15 ft. long, the hori- 
zontal legs about 64 ft. total. This T, inverted, was 
moved inch by inch across the filter unit parallel to 
and between each two !ateral gutters while the wash 
water was being applied. As long as the gravel surface 
was level the vertical leg of the T would stand per- 
pendicular; any unevenness would tilt the vertical leg. 
This procedure also revealed the presence of large mud 
balls in several of the filters; these were broken up with 
a rake. 

Loose strainer plates were found in nine filters, In 
each of these filters one or more end strainer plates were 
bare for a distance of from 1 to 3 ft. It was found that 
the nuts on the U-bolts were not drawn up all the way. 
In several cases the nut was only held by a few threads. 
This condition allowed the plate to raise each time 
the wash water was applied, and the force of the water 
threw the gravel aside. Repairs were made by regrout- 
ing the plates, drawing up the nuts and replacing the 
gravel. 

The concrete sulphate dissolving boxes in the chemical 
room have been resurfaced with cement mortar and 
coated with asphalt. The copper screens in the dissolv- 
ing boxes are rapidly deteriorating and are not worth 
repairing so they are being replaced with boards drilled 
full of holes; these answer every purpose of the screens 
and are easily removed. The surface of the bottom of 
the solution tanks is becoming more and more raveled so 
that it wil! probably be advisable to resurface the bottom 
of all the tanks during the coming year. The sides are 
still intact. . 

The agitator shafts in solution tanks 1 and 2 have 
been renewed during the year. There is still one tank, 
No. 4, that has the original shaft in it; this, however, 
will be replaced shortly. 

The vertical agitator motors in the chemical room 
have been taken apart and the parts bathed in gasoline. 
These motors are subject to much dust and canvas hoods 
have been made to protect them. ° 

Bronze gate valves, around the aluminum sulphate 
solution, operated as frequently as they are. will not 
hold up for any length of time. Any attempu to keep 
them leak proof would mean constant repairing. As 
long as their leaking does not interfere with the proper 
application of the sulphate solution and does not cause 
any waste of solution, it is better to tolerate a little leak 
rather than make constant repairs. 

The 4-in. lead solution lines through whicl the alumin- 
um sulphate solution is conveyed to the point of appli- 
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cation have been cleaned several times. Instead of pull- 
ing a 4-in. leather disc through as was formerly done 
and: which meant disconnecting a line about every 60 ft., 
a double rubber disc is used, shot through with water 
pressure. This only necessitated disconnecting an entire 
line, about 800 ft. in length, at two places. The disc 
will pass around bends of 3-ft. radius and through the 
4-in. open gate valves on the line. The water pressure 
required to shoot the disc has averaged from 20 to 50 lb. 
per square inch. No bulging whatever has resulted from 
this pressure. With this disc the work of cleaning is 
done much more thoroughly than by hand, in about one- 
third the time, and is really a protection to the pipe 
since it eliminates disconnecting and thereby preserving 
the gaskets. 

The 1}-in. brass cocks on the 1}-in. lead solution line 
to the effluent of each filter have been reground several 
times during the year. When these need replacement 
globe valves should be substituted. 

The bronze orifice castings in the orifice boxes of the 
automatic chemical meters and the conical plugs that 
regulate the area of the outlet have had to be repaired 
on account of the corrosive action of the sulphate on 
these parts. The bronze orifice casting was turned out 
about } in. and an orifice bushing made that would 
screw into the casting, so that hereafter the bushing, 
when deteriorated, may easily be replaced. The plugs 
were turned down and polished. Since these repairs 
were made the automatic control properly regulates the 
amount of solution to be fed in proportion to the amount 
of water passing through the 8-ft. meters. 

Last July the three 4-in. venturi meters at the nerth 
end of the plant used for measuring the amount of 
aluminum sulphate applied to the settled water were 
taken apart and cleaned. The meters were so badly 
clogged with scale from the alum solution that the diam- 
eter at the head was reduced from 4 in. to 3 in., and at 
the throat from 18 in. to 12 in. Before cleaning, the 
meters recorded and indicated about 30% too fast. 
After cleaning the variation was only 1%. It is nowa 
practice to leave the meters disconnected when not in 
service because it is found that solution standing quietly 
in a meter deposits scale much more rapidly than when 
in motion. 


TILE CHLORINE PIPE 


The 4-in. tile chlorine pipe laid as an experiment to 
convey the chlorinated water to the drawing conduit 
chamber had to be abandoned on account of the excessive 
leakage from it. Some leakage occurred at the litharge 
joints, but the greatest leakage was through the body 
of the pipe itself. 

Several times during the year all of the liquid chlorine 
meter machines had to be taken apart and cleaned. 
These new machines have given considerably more 
trouble than the older float type meter machines, one of 
which is still in service. The greatest source of trouble 
with the new machine has been the sulphuric acid used 
in the manometer. Several times the acid has been shot 
into the parts of the machine on account of a defective 
meter control valve. After a few weeks of service the 


diaphragms in these valves lose their elasticity and the - 


valve begins to stick. Whenever a meter is taken apart 
some part of it is sure to be broken, This is absolutely 
unavoidable. The arrangement of the piping and fit- 
tings on the back of the plate is so close as to be almost 
inaccessible. On several occasions the scales calibrated 


No, 20 
for the machines were checked and found to be»: error, 
The error was due to the stopping up of po ; with 
chlorinated oil. After cleaning a new scale : | to be 
calibrated. 

A new beam and scale balance machine bu. jn the 
department is now being tested. The result. ‘rom jt 
have been very gratifying after two months « ‘ervice, 
As it stands it is but experimental, but tho resylts 
obtained justify the building of a larger one 


VALVE PACKING AND RUST 


The wooden baffle in the drawing conduit chamber 
was replaced by a concrete one in the early part of the 
year. This baffle insures a more adequate mixture of the 


chlorine solution with the filtered water. All of the 
packing glands on the 240 hydraulic valves in the pipe 
gallery have been drawn up all the way and new pack. 
ing will be needed. The packing in about 50 of the valves 
was replaced during the year. 

The leathers in all of the valves operating the rate 
controllers were taken out of the cylinders and worked 
up, the rust cleaned off the cylinder and piston heads 
and painted with graphite. This work has improved 
the running of the filters. The rust that accumulates 
between the leathers on each side of the piston head 
has slightly scratched the cylinder walls. This rusting 
would probably not occur if the piston head were made 
of bronze instead of iron. The piston head will probably 
need replacing sooner or later, as that part of the iron 
exposed to the water is so soft that it can be cut with a 
knife. The metal has about the consistency of shale. 
It is possible that an electrolytic action is set up be- 
tween the brass and iron, thereby causing the deteriora- 
tion of the iron. 


Standard Method of Determining the Dust Content 
of the Atmosphere 


The continued use of the Palmer water-spray ap- 
paratus for determining the dust content of air is 
recommended in the 1919 supplementary report of the 
American Public Health Association committee on 
standard methods for the examination of air (Prof. 
C.-E. A. Winslow, chairman,. Yale University, New 
Haven, Conn.). The advantages and disadvantages of 
this and two other methods to the same end are thus 
summarized by the committee: 


The Palmer water-spray apparatus is fairly convenient 
and portable and permits the determination of the total 
weight of dust as well as the number of particles in a given 
sample. It yields, however, only about 60% of the total 
dust present in the air. 

The Kotzé konimeter is even more convenient and port- 
able than the Palmer water-spray apparatus, but it |s 
not possible by its use to determine the weight of dust as 
well as the number of particles present. Exact compara- 
tive data as to the proportion of dust obtained by these 
two methods are not at present available. 

The Bill electrostatic method yields more aecurate re- 
sults than those obtained by the Palmer apparatus, and 
could, of course, be used for determining counts as well 
as weights of dust. On the other hand, the apparatus 
is not as yet in a form sufficiently convenient for ordinary 
field work. 

With all the facts in mind we recommend that the Pal- 
mer water-spray apparatus be retained for the present as 
the standard method for the determination of tie dust 
content of air. It seems probable that the failure to col- 
lect all the dust actually found to be present by the electro- 
static method will not seriously affect the relative values 
obtained in different environments. 
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Changes in the Value of the Dollar 
With Relation to Wages, Salaries and Prices 


N EVERY movement for increases in wages or sal- 
oe. the increase in the cost of living is one of 
the reasons urged for the advance. Is it not a fact, 
however, that we are deceiving ourselves by referring 
to the pronounced change in economic conditions 
through which we are passing as “the high cost of 
living?” We shall not be able clearly to understand 
and act on the situation that confronts us until we 
frankly recognize that it is a change in the value of the 
dollar that has taken place. 

But someone may say that the two are identical. 
Let us see. Tell the average employer that he should 
increase all wages and salaries to an amount propor- 
tionate to the increase in the cost of living, and he 
will very likely argue that the cost of living is the 
employee’s affair, not his; or he will say you are at- 
tempting to establish the principle of a “living wage,” 
or he will even assert that the trouble is not the high 
cost of living but “the cost of high living.” 

On the other hand, if it is once clearly understood 
that an actual change in the value of the dollar has 
taken place, these arguments, which do mislead many 
minds, are seen to have nothing to do with the case. 
Not only can we then deal fairly and understandingly 
with the matter of wages and salaries, but other prices 
as well. There are literally thousands of cases where 
business is being carried on today at a loss because 
the prices charged for the product or the service have 
not changed to correspend to the changed value of the 
dollar. Professional men of all classes, those who live 
on fees as well as those who receive salaries, have been 
hit hard by the change in the standard or value and 
the fact that the public does not yet comprehend this 
change. 

And yet it is easy to comprehend. Everybody knows 
that dollars are only useful to buy *hings with, and 
that the measure of their usefulness is the amount a 
dollar will purchase. The workman who has $20 in his 
pay envelope on Saturday night receives in wages only 
what that $20 will buy. If 1914 
that $20 will buy only half 
as much as $20 bought 10 
years ago, then his wages 
have actually heen reduced 
one-half, even though his 
pay in dollars is the same, 

When we talk of increases 
in wages or salaries, there- 
fore, or of increased prices 
for goods, we are deceiving 
ourselves if we measure ‘that 
increase merely by dollars. 

The change in value of the 
dollar must also be con- 
sidered, before we can deter- 
whether there has 

‘ly been an Increase or 


1915 


this is clearly under- 
it will be apparent how 
_ important to every 
* business and industry 


and to every man and woman and child, is the determi- 
nation of the amount of change that has taken place in 
the value of the dollar. 

Fortunately, there are available statistics which 
enable the change in the value of the dollar to be de- 
termined with reasonable accuracy. The best and most 
reliable of these statistics are those which have been 
gathered and published for many years by R. G. Dun 
& Co. These statistics, commonly termed “index num- 
bers,” represent the average change in wholesale prices 
of standard commodities at market centers. In de- 
termining the index number, these average prices are 
weighted in proportion to the per capita consumption 
of the different commodities or classes of commodities. 
Thus the index number, when finally determined accu- 
rately, indicates, in comparison with the numbers for 
previous months and years, the change in the average 
market prices of commodities and therefore the change 
in the purchasing power of the dollar. 

A number of other organizations also collect and 
publish statistics from which similar index numbers 
are determined; but those of the Dun organization 
are believed to be the most reliable, for the following 
reasons: First, the Dun organization, dealing directly, 
as it does, with commercial -affairs, is in position to 


obtain and publish the most authoritative statistics of. 


the market prices of commodities; second, these statis- 
tics are from an authority with no bias toward either 
capital or labor; third, Dun’s statistics are based on 
a much larger number of commodities than those used 
by other statistical bureaus. 

The value of this last feature in eliminating irreg- 
ularities due to excessive changes in price of certain 
commodities is obvious and is well illustrated on the 
accompanying diagram, on which has been plotted the 
percentage of increase that has occurred in wholesale 
prices over the average for the year 1913, as shown by 
the index numbers of R. G. Dun & Co., and also by those 
of Bradstreet. Bradstreet’s statistics are based on 96 
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commodities as against the 300 commodities used by 
Dun, and the more erratic course of the Bradstreet curve 
is evident. On the other hand, it will be seen that the 
general course of the Bradstreet curve does correspond 
substantially with that of the Dun curve. The general 
accuracy of the latter is therefore substantiated. 


WHAT INDEX NUMBERS SHOW 


Let us now understand just what these index num- 
bers, from which the Dun curve is plotted, represent 
with reference to the value of the dollar. These figures 
show the percentage of increase in wholesale market 
prices which has taken place since 1913. They, there- 
fore, show the proportional decrease in the purchasing 
power of the dollar in the wholesale market during that 
time. The average man, however, does not use the 
dollar that he receives in wages or salary to buy in the 
wholesale market. He must buy at retail. If retail 
prices were exactly proportional to wholesale prices, 
then the index numbers for wholesale prices would 
indicate also the buying power of the dollar as used 
by the average man. 

Speaking broadly and generally, it is true that retail 
prices do follow the course of wholesale prices. While 
there is a considerable difference in the retail prices 
charged in different communities and for different com- 
modities, it will be generally agreed that the increase 
in retail prices will very seldom be less proportionally 
than the increase in wholesale prices. It is a well known 
fact that retail merchants during the five years since 
the beginning of the war have prospered as never 
before, due not only to a larger volume of trade but 
larger margins of profit. As far, therefore, as the 
Dun index numbers for wholesale prices are in error 
in representing the increase in the market prices of 
commodities sold at retail, they are in error by under- 
stating rather than overstating that increase. 

There is another factor which must be taken into 
account in determining the change in value of the 
dollar. The whole of the dollar received for wages 
or salaries is not spent in buying goods; part of it 
goes to pay rent. Statisticians have determined that 
the proportion of family income expended for rent 
by average wage earners is from 15 to 20%. There 
are some other minor expenses also which enter into 
the family budget and which are not included under the 
head of commodities, such as the service of physicians, 
payments of carfare, amusements, etc. 

Of course, if house rents and prices for professional 
and personal services advanced as rapidly as the prices 
of commodities, the index numbers above shown in the 
Dun curve would still be proportionate to the change 
in the value of the dollar. It is well known, however, 
that the increase in rents and in prices for professional 
and personal service has lagged behind the advance in 
the prices of commodities. To record truly the changes 
in the value of the dollar, therefore, proper deductions 
must be made for the slower rates of advance in these 
other items of expenditure. 

It will be evident that when matters like this are 
taken. up,-conditions vary materially in different com- 
munities. Rents in cities which had a sudden influx 


of war-workers, for example, advanced in some cases 
even more rapidly than the advance in prices of com- 
modities. In most cities, however, the increase was 
very slow, and often no material increase in rents 
occurred until 1917. Nowhere has the average increase 


se 


in house rent been as great as the increase Prices 
of commodities. 

The United States Department of Labor in jt 
monthly statistical publication for Septembe prints 
tables showing the percent of increase in th: cost of 


living from December, 1914, to June, 1919, i:, 17 jm. 
portant industrial cities in the United Stati... The 
items of expenditure of the average family «© ¢lags. 
ified under the heads of (1) food; (2) clothing; (3) 


housing; (4) fuel and light; (5) furniture and ‘urnish. 
ings, and (6) miscellaneous. These various items ar 
weighted in proportion to the relative importance jp 


the family budget, and this weighted total represents 
the percentage of increase in living costs. The cities 
for which statistics are given are Portland, Me.: 
Boston, New York, Philadelpria, Baltimore, Norfolk. 
Savannah, Jacksonville, Mobile, Houston, San F ranciseo 


and Oakland, Portland, Ore.; Seattle, Chicago, Detroit, 
Cleveland, and Buffalo. The increase from December, 
1914, to June, 1919, shown in these tables, varies from 
66% in San Francisco to 87% in Norfolk. 

For our present purpose, to obtain figures represent- 
ing the average increase in cost of living and the cor- 
responding decrease in the purchasing power of the 
dollar as an average for the entire United States, the 
figures for the 17 cities above named have been com- 
bined and averaged. From the averages thus obtained 
the lower curve in the accompanying diagram has been 
plotted. This curve represents the best available in- 
formation at the present time as to the change in the 
purchasing power of the dollar that has taken place 
during the past four years, as an average for the whole 
United States. Comparison of this curve with the curve 
representing the index numbers published by R. G. Dun 
& To., which includes the principal commodities enter- 
ing into current consumption, makes it evident that 
the Bureau of Labor Statistics err by understating, 
if anything, the decrease which has taken place in the 
value of the dollar. 


WHAT THE STATISTICS PROVE 


Finally, in order to bring the record up to date, 
these statistics prove that the cost of living is today 
higher—the purchasing power of the dollar is lower— 
than it has been at any time. The Dun index numbers 
for the wholesale prices of commodities reached their 
highest point during the war on Oct. 1, 1918, when the 
index number was $233.23, an increase of 93% over 
1913. Prices fell slightly during the winter and then 
rose again and on July 1, 1919, the index number 
reached $233.70, higher than any recorded during the 
war. Aug. 1 showed a still higher level, $241.65. A 
very slight fall occurred in September and October fol- 
lowed by another rise and Dec. eclipsed all records, 
reaching $244.64, an increase of 100% over the average 
for the vear 1914. Even more important in its bearing 
on the dollar’s value is the fact that on Oct, 1 a large 
increase in rentals took place all over the country. 

And now, having obtained reliable figures, from an 
unprejudiced authority, showing the change in the value 
of the dollar that has taken place since 1914, it 's 
obvious that they must be applied as a correcting 
factor to all changes in prices, measured in dollars, 
to determine whether the price, measured by 4n ul 
varying standard, has gone up or down. It ~ust be 
clearly borne in mind that money—the do \ar—'s 
only a medium of exchange. If a man sells w cat oF 
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coal or clothing, the true price which he receives de- 
pends just as surely on the amount of other com- 
modities the dollar which he receives will buy as it 
does if he sells his services as a laborer or a carpenter, 
or a physician or an engineer. 


This fact, that the true price of a commodity depends 
on the average prices of all other commodities, has been 
generally overlooked in the current discussion on the 
high cost of living. Before we condemn a trade union 
for its demands for an increase in wages, a manufac- 
turer for raising the price of his product, or an en- 
gineer for asking a higher price for the service he 
renders, it is fair to ask two questions: (1) Was the 
price received five years ago a fair one in proportion 
to other prices then current? (2) How do the changes 
in price now in question compare with the decrease in 
value of the dollar that has taken place? 

It may be objected that to carry the above-stated 


Continuing a series of interviews 
with contractors: 
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principles into effect would tend to raise prices which 
are now below the standard and thereby to decrease 
still further the value of the dollar. But this will 
only be true if such prices are fixed by law and custom 
instead of by the law of supply and demand and are 
now below the average level. The question, how to 
reduce the present enormous cost of living, is another 
story. There can be little doubt, however, that the 
prices and wages which should be reduced to bring 
down the cost of living are those which are now above 
the average level, not those which are below it. There 
can be no dissent, either, that the only certain method 
to bring down prices is to increase production. When 


the supply of commodities is increased to exceed the 
demand, then, if the forces of competition be not 
held in check, prices will begin to fall, and we shall 
be on the sure road back to industrial peace and 
prosperity. 





Construction Labor’s Instability 


1V.—In which Harry Blenderman, of the Fred T. Ley 

Co., Inc., partially blames sensational news writing 

for industrial unrest, and suggests that conditions 

could be ameliorated by making the union laborer 
individually and legally responsible for his labor 
contract. 

T the door of the “unprincipled newspaper,” which 

with sensational scare heads tells its story of 
strike, murder and riot, Harry Blenderman, assistant 
' to the manager, Fred T. Ley Co., Inc., New York City, 
lays the responsibility for the fomentation of a great 
part of the present industrial disorder. Such papers, 
he says, so lacking in any moral responsibility, have 
invested the otherwise sane and industrious laborer 
with a belligerent spirit. 

The industrial upheaval, which Mr. Blenderman be- 
lieves has not yet reached its crisis, antedated the war. 
Several years before the war he discovered the pres- 
ence in the ranks of organized labor of an element dis- 
posed toward industrial anarchy. The war, with its 
diverse means of employment, its greatly increased 
wages and the scarcity of labor gave the radical 
element the chance to strike a heavy blow. Abetted 
| by the advertising that strikes and riots receive in the 

daily press, labor has as a result of a war condition gone 
the limit in its demands—demands founded upon noth- 
ing a the laborer’s desire to test the limit of his 
strength: 

One strike, properly advertised, is, in the judgment 
of Mr. Blenderman, strong enough to damage materially 
all industry. One gang of laborers, seeing another gang 
mak ng demands, decides that it will do the same. A 
Succession of strikes and riots is inevitable therefore, 
whe’ newspapers feature all lurid details. So continu- 


ous’ are his elemental emotions played upon that the 
lab r has been encouraged to assume a fighting atti- 
‘uc’ “Once he has tasted blood he cannot be satisfied 
ex: with blood.” 





An Analysis--- 


Through his taste for power coming to him as a 
result of the labor shortage created by the war; through 
the activity of a few conscienceless firebrands who have 
continually preached the exploitation of labor by cap- 
ital, and through the conscious or unconscious 
encouragement offered his excessive demands by 
a sensational press, the laborer has_ himself 
become conscienceless, and is fast losing all desire to 
share either industrial or social responsibility. 

The laborer, then, “intoxicated by his prosperity,” ob- 
serves Mr. Blenderman, is actuated by a single motive— 
to get all he can out of his employer. The sane, indus- 
trious building mechanic of former years, possessed of 
the proper balance of public, private and industrial 
responsibility, has been relegated to the background. 
He has been superseded by the younger and irrespon- 
sible mechanic. This newer type shrinks at the sug- 
gestion of any scheme which will make him share in the 
lean as well as the fat construction cycles. His attitude 
takes into account neither the brains behind business 
organization nor the administrative ability underlying 
successful management. 

Mr. Blenderman emphasizes the fact, expressed in 
preceding articles, that there is a decided shortage of 
construction labor. He heartily endorses the plan per- 
mitting restricted immigration. The need for foreign 
labor, he asserts, is urgent. But he offers corrective 
measures yet unmentioned. The first of these would be 
to purge the “yellow” press and to eliminate publica- 
tions designed to propagate disorder and unrest through 
misstatement and poisonous insinuation. His second 
corrective suggestion is that the union laborer be made 
legally, individually responsible so that he will be forced 
to live up to contracts he signs for the supply of his labor. 

Conditions now exist whereby demands made by labor 
in excess of the contract price must be borne by the 
contractor. Mr. Blenderman believes it posible to effect 
legislation whereby the laborer will be held as legally 








=— 


940 ENGINEERING NEWS-RECORD Vol. No, 99 
responsible when he signs his name to a labor contract Track Creepage Stopped on Heavy © radeg 
as the contractor is legally responsible for agreements of Logging Railroads 

he enters into. Why such legislation has so far been 

avoided Mr. Blenderman explains by the fact that poli- ETHODS used to overcome creepage or inning 
ticians generally, realizing from what sources come the of rail on heavy grades of logging railri ids are 
greatest number of votes, are not anxious to do any- Outlined in papers by Fred W. Powers, of the Smith. 


thing that will defeat their political desires. 

That there is a shortage of labor, which threatens 
further to complicate matters should the amount of con- 
struction materially increase, contractors generally 
agree to. One thing to be avoided, states Mr. Blender- 
man, is contractors bidding against one another for 
different classes of labor. This state of affairs is liable 
to exist, he declares, in the event that the construction 
program materially increases, and in the event that 
the utmost in codéperation is not sought by the con- 
tractors. 

Should the construction program increase to such an 
extent that it will force such a condition, Mr. Blender- 
man suggests a pro-rating of work over a stated period 
of time or a slight slowing up of all work. A slacking 
up in, or a cessation of, the construction program is not 
at all desired, but is accepted as an alternative in the 
event that contractors get to bidding against each other, 
thereby causing another sharp inclination upward in the 
price of construction labor. 

One reason why labor is so hard to handle at present, 
a reason heretofore unmentioned, Mr. Blenderman says, 
is the fact that during the war building mechanics 
learned other trades to which they can turn their hands 
in the event that employers discharge them. The laborer 
is now so versatile that he has no fear of unemployment 
if locked out by his employer, or should he strike while 
working at his chosen trade. Mr. Blenderman also states 
that though a close combination of the largest con- 
tractors might initiate some action whereby the build- 
ing mechanic could be brought to a partial realization 
of his dependence upon organized industry, the percent- 
age of small uncontrolled builders would be so large as 
seriously to militate against any plan conceived to re- 
turn the laborer to a reasonable basis. 

Mr. Blenderman has the advantage of being able to 
look at the labor situation from both angles—that of the 
employee and of the employer—hecause. of his.former 
service as a union stone mason and his present responsi- 
bilities as a company executive. He has served his time 
in setting brick in the wall, and is unusually familiar 
with labor conditions from within the ranks of labor. 
He earnestly asserts that he has no quarrel with labor. 
On the contrary, he has its interest at heart though 
his patience is worn by the increasingly unreasonable 
demands that a certain radical element enforces the 
majority to make. Viewing the situation, then, from 
the double viewpoint of the employer and former em- 
ployee, he asserts that in many instances labor is de- 
manding even more than it itself expects to gain. 

Agreeing that corrective measures are to be found in 
welfare work, increase in the use of construction ma- 
chinery, and restrictive immigration legislation, Mr. 
Blenderman adds his suggestions: Purge the news- 
papers; control construction, if necessary even to cessa- 
tion of building; let contractors’ organizations show the 
greatest codperation in dealing with the labor situation, 
and make the individual laborer legally responsible for 
wage contracts. 


Powers Co., Powers, Ore., and Fred Madigan, ©! Wilson 
Bros. & Co., Independence, Ore., presented before the 
Pacific Logging Congress at Portland, Ore., Oct. 8-1), 
1919. The use of large timber dead men to which 
slotted rails are spiked, and the banking of rails with 
clay or gravel to maintain a more even temperature 
with a view to reduction in expansion and contraction, 
are the principal methods described. 

Mr. Powers stated that the Smith-Powers (Co. ob. 
tained the best results by spiking the rail to 8 x 16-ip, 
timbers from 10 to 16 ft. long, used as dead men tightly 
tamped in and secured by bracing from banks or 
anchored to rock or concrete beds. If on a bridge, the 
dead man is bolted through the stringers with machine 
bolts. Slots, about 3 in. apart, are cut in the flange of 
the rail, on each side, to receive ordinary track spikes, 
fastening the rail securely to the anchored timber, as 
a slotted angle bar is spiked to ordinary ties at a joint, 
It was found that the number of dead men necessary 
varied according to grade, traffic, weight of rail, and 
condition of roadbed, but on some of the 6% grades 
timber placed “every few hundred feet” held the rail, 

Creepage on a one-mile 7% grade with a 16° curve 
at the bottom was successfully overcome by Wilson 
Bros. & Co., according to Mr. Madigan, by banking the 
rails with clay and gravel, more readily to carry off 
the heat imparted to the rail by the rays of the sun and 
so reduce expansion and contraction which had consist- 
ently acted entirely in the direction of least resistance; 
namely, downward. On this grade it had been neces- 
sary to keep a gang of six men continuously at work 
during the summer months to repair distortion of track 
from creepage, and it was a common occurrence for the 
gang to have to realign the curve at the bottom of the 
hill after a loaded train had passed over it, before the 
empties could be returned. 

It was recognized that the weight of steel itself on 
a steep grade is sufficient to cause running, but this was 
thought to be very slight as compared with the effect 
of a braked load going down the grade and presumably 
releasing a large portion of the force of expansion due 
to a rise in the temperature of the rail. 

During the summer the rails were first heaped with 
clay, covering all but the ball of the rail. When the 
autumn rains started, gravel was substituted. Mr. 
Madigan reported that creepage troubles ended with the 
first use of clay, and that no money had been spent 
for maintenance since the substitution of gravel. 





Oxygen in Steel 

On account of the importance that frequently attaches 
to limiting the oxygen content of steel, it is of value 
to note from a recent study of the Bureau of Standards 
that “It is probably impossible to determine by the 
Ledebur method more than 25% of the oxygen present 
in steels as ferrous oxide.” In these experiments, de- 
scribed in “Scientific Paper 350” by J. R. Cain and Leon 
Adler, mixtures of iron oxide and Acheson graphite 
were not reduced at 900° C. by the carbon in them when 
hydrogen was passed over at the rate of two liters per 
hour or faster. 
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Pumping Station Undermined By 
Leaks and Shut Down 


stiff Clay Honeycombed by Rush of Water Under 
Low Head—Simple Repairs With Sheet 
Piles Enable Early Resumption 


XCESSIVE leakage through the foundation of a 

low-head centrifugal pumping station lifting water 
for irrigation over the bar from Utah Lake into the 
head of the Jordan River caused a shutdown Aug. 13, 
1919, at a time when irrigators could least afford to 
be without water. 

For more than 100 days every one of the centrifugal 
pumps working under a dropping head in the lake with 
a total lift varying from 0 to 7 ft. had operated con- 
tinuously, although for some time the leak had been 
known. 

So urgent were the demands for water that it was 
hoped the leakage would not increase sufficiently 





BACKWASH OF 300 SECOND-FOOT CARRIED CLAY 
THROUGH THIS OPENING 


to endanger the structure before the season was over. 
When records indicated that 300 of the 800 sec.-ft. 
pumped were flowing back into the suction forebay, the 
superintendent felt that no further chance should be 
_ taken of the collapse of the superstructure of the sta- 

tion. After the pumps were stopped, a dike was thrown 
—_ a canal connecting the lake and the suction fore- 

Day. 

The inlet and outlet pools were pumped out by 
means of hastily erected motor-driven centrifugal pumps 
discharging through wooden flumes. This was accom- 
plished in less than 14 days. 

An inspection by a representative of Engineering 
News-Record, Aug. 15, in company with H. K. Burton, 
superintendent of the Salt Lake water-works, indicated 
an opening in the stiff blue clay 30 ft. long and 2 ft. 
deep directly under the wooden apron over which the 
pumps discharged. It appeared to converge to a deep 
hole, not unwatered, 15 to 20 ft. wide on the suction 


side, 


By probing, the superintendent found that this 


hole did not extend much below the lower ends of a 
row of 8-ft. wooden sheeting under the pumps. A 
wagon-load of this sheeting was recovered. One of the 


Pho'ographs shows an opening 8 ft. high and about 20 
ft. ong between two of the suction pipes. These planks, 
which were spiked to the round piling supporting the 
Structure, were torn off by the water. The round piles 
are 50 ft. long, and in no case were they undermined, 
So ‘ar as could be determined. 


Since the supporting members, the round piles, were 
intact, and the superstructure showed no distress, a 
temporary expedient were determined upon. Sheet piles 
8 ft. long, of 2 x 6-in. timbers, were driven by hand, 
directly in front of the plank apron over which the 
pumps discharge. The upper ends of these short piles 
were spiked to the apron. A penetration of 5 to 6 ft. 
was obtained, and it was believed that this barrier would 
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SKETCH SHOWING WASHOUT UNDER UTAH LAKE 
PUMPING STATION 





hold back the bulk of the water for the six remaining 
weeks of the maximum pumping demand. The re- 
pairs were completed and pumping was resumed on 
August 18. 

It is expected that the oldest portion of the 
station, which was built 17 years ago, entirely of wood, 
will have to be revamped. The later additions have 
concrete foundations and may be retained, although the 





HONEYCOMBED CLAY UNDER APRON 


question of installing screw pumps to obtain a higher 
efficiency is under consideration. The oldest units give 
45% efficiency or less, and with the screw type it is 
hoped 70% efficiency over an extended range of the 
0 to 7-ft. lift may be obtained. 

W. A. Knight is superintendent of operation of the 
pumping station and also acts under direction of the 
court as water commissioner, handling the distribution 
of the water to the canal companies. Salt Lake City 
owns one of the canals and exchanges the turbid warm 
lake water for potable mountain water. S. Q. Cannon, 
city engineer, is chairman of the board of canal com- 
pany presidents employing Mr. Knight. 
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Broader Use of Johnson’s Formula 
For Repeated Stresses 


By J. B. KOMMERS 
Assistant Professor of Mechanics, University of Wisconsin, 


Madison, Wis. 

ITH the present state of our knowledge regard- 

ing the effect of repeated stresses on steel, the 

diagram suggested by J. B. Johnson, and often called 

Goodman’s diagram, probably represents the facts bet- 

ter than any other diagram or formula which has been 
suggested. 

Goodman’s diagram is shown herewith. The values 

originally plotted by Goodman were for cases in which 


A 5 


0 Static Ultimate Strength=Sy 






Zero Stress 


SS Ser = ~0.33 


GOODMAN'S DIAGRAM FOR REPEATED STRESS 


the material had withstood from 4,000,000 to 10,000,000 
cycles of repeated stress, in a few cases even more than 
10,000,000. The length O A on the diagram represented 
the ultimate static strength of the material. The min- 
imum stresses to which the material had been sub- 
jected were plotted as percentages of the ultimate 
static strength on a straight line, E O B. The max- 
imum unit stresses to which the material had been 
subjected were then found to fall along the straight 
line D C B, so that point C represented 50% of the 
ultimate strength. 

According to the law indicated by this diagram, when 
a stress is repeated from zero to a maximum value, 
the maximum value may be made 50% of the ultimate 
strength. If the maximum stress is greater than 50% 
of the ultimate, then the minimum stress must be 
made greater than zero if a large number of repeti- 
tions is to be withstood. If the maximum stress is 
completely reversed, then the stress may be 33% of 
the ultimate. As the maximum applied stress ap- 
proaches the ultimate, the range of stress (that is, 
the algebraic difference between the maximum and 
minimum stresses) must be decreased. 

It has been shown by J. B. Johnson, in “Materials 
of Construction,” 5th edition, pp. 780-784, that ac- 
cording to Goodman’s diagram the maximum stress to 
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which the material may be subjected is gi 
formula 


+ Su 


(1) 


in which 
S’, = maximum unit stress which will cause fajlyy, 
after from 4,000,000 to 10,000,000 cycles 
stress. 7 

S’, = minimum unit stress applied during the cycle, 

S, = static ultimate strength of the material], 

In order to determine to what extent experiment} 
results check the construction of Goodman's diagram, 
and therefore to what extent formula (1) is justifieg 
Table I (see next page) has been prepared. In thy 
table are given the results of experiments on a grey 
variety of ferrous materials, tested under various con@j. 
tions. Only those results are given in which rupture 
took place after at least 3,000,000 cycles of stress had 
been applied. 

The last two columns of the table give the maximum 
unit stress to which the material was actually sub. 
jected in the test, and also the maximum unit stress 
which the material should have been able to withstand 
according to formula (1). In those cases in which 
the material was subjected to a very high number of 
reversals it is to be expected that the unit stress in 
the test might be less than that given by the formula, 
The results show that in general the materials were 
able to withstand a higher stress than that calculated 
from the formula, which indicates that when the for. 
mula is in error it is in error on the side of safety. 

The maximum unit stress as determined from for- 
mula (1) is the stress which for the given ratio of 
minimum to maximum stress would cause failure in 
from 4,000,000 to 10,000,000 repetitions. Moore and 
Seely (in Proc. Amer. Soc. Test. Mat., 1916, Vol. 16, 
p. 470) have found that a decrease of 9° in unit 
stress doubles the number of repetitions required for 
failure. On this basis a factor of safety of 1.87 on 
the stress corresponds to an increase in repetitions of 
about 100 times, a factor of safety of 2.26 corresponds 
to an increase of about 500 times, and a factor of 
safety of 2.56 to an increase of about 1000 times. On 
this basis if formula (1) gave a maximum unit stress 
of 30,000 Ib. per square inch (for a life of 4,000,000 
to 10,000,000 cycles), then a stress of 11,700 should 
give a life of 4,000,000,000 to 10,000,000,000 cycles. 

Formula (1) may be used, therefore, either by apply- 
ing a factor of safety to the unit stress or by applying 
a factor of safety to the number of cycles for 
rupture. Based on the assumption that a decrease 
of 9% in unit stress doubles the cycles for rupture, a 
very simple relation exists between the factor of safety 
f based on the unit stress and the factor of safety 
f: based on the number of cycles: 0.136 log f, = ‘og 
f. This assumes that the unit stress varies with 
the number of cycles for rupture as a straight line 
when the results are plotted on logarithmic paper. It 
has been pointed out by Basquin (Proc. Amer. Soe. 
Test. Mat., 1910, Vol. 10, p. 625) that when unt 
stresses are plotted against cycles for rupture on log: 
arithmic paper a straight line will fit the points very 
well, at least up to about 1,000,000 cycles. Whether 
this relation holds for large numbers of cycles is ™ 
doubt because of lack of experimental evidence. Hov- 


ever, one of Wohler’s steels subjected to repeated 
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i 
REPEATED-STRESS TEST RESULTS COMPARED WITH FORMULA 


Kind of Test 


Ratio of Min 
to Max. Stress Max. Stress Max. Stress 


Repetitions of 
in Test in Test by Formula 


Stress in Test 


rimenter 

hin Wrought-iron bars.. Repeated tension 16,480,000 0 13.8 13.35 
Bauschide Wrought-iron bars 9,310,000 17.2 13.35 
Steel axle.......... 9,040,000 19.7 20 05 

Sere 10, 190,000 0 16.4 19 5 

Steel rail. 7,910,000 0 19.7 19 5 

Steel boiler plate. 4,850,000 0 184 13.3 

Steel boiler plate 6, 340,000 0 16.4 13.3 

Wrought-iron plate 3. 170,000 0 a8 12.6 

Wrought-iron plate 5,190,000 0 9 85 12.6 

Wrought-iron plate 5. 180,000 0 16.4 12.6 
Mild-steel plate 6,680,000 0 16.0 14.25 
Mild-steel plate... 3,550,000 0 16.0 14 25 
Mild-steel plate 7,350,000 0 16.0 (4.25 

Wrought-iron bars 9,110,000 0 13.2 3.3 

Wrought-iron bars 7, 400,000 0 16.4 2.3 
MAAR. icu1 a0 dageeen ates Wrought-iron axle 10,141,645 0 15. 28 0.15 
: * Wrought-iron axle. Repeated bending 4,035,400 0 17.18 10.15 
Cast steel 5,234,200 0 23 87 22.80 

Wrought-iron axle. . Rotating beams.... haa 19,186,791 ! 8 6 7.1 

Wrought iron...... 3,930,000 | 1.5 94 

Cast-steel axle.... 3,114,160 1 15.3 15.2 

Cast-steel axle... . 4,163,375 1 14.3 15.2 

Cast-steel axle... .... 45,050,640 ! 14.3 15.2 
Cast-steel axle......... 20,467,780 1 15.3 14.08 
Cast-steel axle... .. 3,558,700 1 13.4 14.08 
Cast-steel axle... .. 3,275,860 1 11.5 9.25 
Reta: ns 70s eae nen ema Rivet steel....... ; 14,876,432 1 11.6 9 23 
Haigh ........+s0rsssvvesd@uess Soft steel........ ; Alternating direct stress...... 5,900,000 1 13.2 8.93 
BO BIE 60 0 «swe 3,140,000 0.39 17 06C 11. 20C 
Soft steel......... 4,600,000 0.097 20.7C 12. 80C 
Mihi das ; 8,660,000 0.077 20. 25C 12.90C 
Stead & Richards..........++- Sorbitie steel, 0.44% carbon. .. Rotating beams.............. 3,517,200 I 25.0 18. 37 
Steel, 0.36% carbon............. 4,400,000 1 19.0 12.70 
Dame, veces aa sranseaees ae es Steel, 0.27% carbon........... 4,324,900 1 20.0 34.63 
Steel 0.27% carbon (4 tests)... 3,652,452 1 40.0 34.63 
Steel, 0.32% carbon............. 7,615,035 1 14.0 9.78 
Watertown arsenal...........- i. as Rotating beams.............. 27,546,930 ! 40,000 28,450 
IIS 6 ooo wile ai 09,0 ocience 1 40,000 30,350 
0.26C steel........ : 9,578,810 1 40,000 31,440 
Oe is a. 5 4.9:0 4,878,310 1 45,000 29,650 
0.29C 5.7 Ni steel 4,368,400 1 40,000 36,000 
0.29C 5.7 Nisteel...... 3,795,200 -1 40,000 41,580 
0.25C 4.5 Nisteel...... * 3,296,700 | 40,000 38,930 
0.66C steel....... ee 3,689, —| 40,000 42,580 
0.66C steel........ 4,323,600 1 40,000 50,870 
Oe Wee... ss 4,396,480 —] 45,000 34,130 
8 ET Eee eC Oe 7, 264,010 — | 45,000 46,130 
IE ss a'e's's's 4-00 cdace-e-s: 62,076,660 —I 35,000 47,600 


NOTE. —Unit stresses are given in tons per square inch, except in the case of the Watertown Arsenal results, in which case they are given in pounds per 


square inch 
The stresses marked C were cases in which the maximum unit stress was compressive, instead of tensile 








bending gave a straight line up to 19,000,000 cycles. 
There is also some experimental evidence which tends 
to show that the straight line curve tends to bend to 
the right for large numbers of repetitions (number 


of cycles being plotted as abscissas). To assume that 
this straight-line relation does hold for large numbers 
of cycles, as will be done in this discussion, is an 
error on the side of safety. 

The use of the formula for factor of safety will be 
illustrated by the solution of a problem. Suppose an 
axle subjected to reversed bending is to be designed 
on the basis of a life of 10 years, running at 300 
r.p.m. for 10 hours every day in the year. This would 
mean about 657,000,000 revolutions. Moore and Seely 
are of the opinion that a multiplier of 100 is not too 
large to use on cycles for rupture as a factor of safety. 
This would make 65,700,000,000 cycles for the present 
case. Formula (1) is based on stresses which cause 
failure in from 4,000,000 to 10,000,000 cycles. In 
order to be conservative it is recommended that a 
value of 5,000,000 cycles be assumed to cause failure 
for all stresses taken from Goodman’s diagram. This, 
in ‘he present case, gives a factor of safety of 65,- 
‘00,000,000 —- 5,000,000, or 13,140. The logarithmic 
for for factor of safety gives the corresponding 
factor of safety based on unit stress as 3.63. If a 
nickel-steel shaft is used having an ultimate strength 
'2),000 Ib. per square inch, formula (1) gives a unit 
of 40,000 Ib. per square inch, the ratio of mini- 
mum to maximum stress being —1. Dividing this stress 


by 69 


3 gives an allowable unit stress of 11,020 Ib. 
per square inch. 


rder that the amount of computation required 





for any problem may be reduced to a minimum, Table 
II has been prepared. From this table the factor of 
safety to be used on S’, may be read off when the 
number of cycles is known. Taking the value of S’, 
from formula (1) and then dividing by this factor 
of safety will ee the proper allowable unit stress. 





TABLEII. F ACTORS OF SAFETY ON STRESS FOR VARIOUS | 


LENGTHS OF LIFE 


Number of Cycles Factor of Safety to be 
of Stress Causing Used in Stress from 
Failure Formula (1) 
100,000,000,000  ......... 3.85 
90,000,000,000 ....... 3.78 
80,000,000,000 3.72 
70,000,000,000 3 67 
60,000,000,000 3.59 
50,000,000,000 3.49 
40,000,000,000 i 39 
30,000,000,000 26 
20,000,000,000 3.08 
10,000,099,000 2.81 
9,000,600,000 2 3 
8,000,000,000 2.7 
7,000,000,000 . 2.68 
6,000,000,000 2.62 
5,000,000,000 2.56 
4,000,000,000 2.48 
3,000,000,000 2.39 
2,000,000, 000 2.26 
1,000,000, 000 2 06 
500,900,000 1.87 
100,000,000 1.53 
50,000,000 1.37 
10,000,000 1.10 
5,000,000 1.00 








Certain precautions should be kept in mind in using 
values of S’, obtained from formula (1). Bairstow 
found that when a cycle of stress was applied to a s,ec- 
imen in which the tensile unit stress was numerically 
greater than the compressive stress, a permanent 


elongation took place, even when the maximum unit 
stress was less than the static elastic limit of the ma- 
For this reason no value of S’, should evei be 


terial. 
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used as an allowable unit stress unless it is well within 
the elastic limit of the material. 

In connection with Goodman’s diagram it should be 
noted that when the stress is partly reversed the stress 
which is numerically greater is called the maximum unit 
stress, the other being the minimum. 

Moore and Seely (Proc. Amer. Soc. Test. Mat., 1915, 
p. 438; 1916, p. 471) have proposed certain formulas 
for determining a safe unit stress to use for materials 
subjected to fatigue. A comparison of results from 
their formulas with the methods advocated in this 
article will be of interest. Table III compares results 





TABLE.IIL ALLOWABLE STRESS FOR LIFE HAZARD 


10,000,000 Repetitions 1¢,000,000,000 Repetitions 
Ratio of Moore Moore 
Minimum to and and 
Maximum Stress Seely Kommers Seely Kommers 
0.8 161,700 45,400 70,250 17,800 
06 80,800 39,100 35,100 15,300 
04 53,800 34,100 23,400 13,350 
0.2 40,300 30,300 17,580 11,850 
0 32,300 27,300 ~ 14,050 10,680 
—0.2 26,900 24,700 11,700 9,680 
~-0.4 23,100 22,700 10,030 8,900 
—0 6 20,200 21,000 8,780 8,220 
—0.8 17,950 19,550 7,810 7,650 
—1.0 16,150 18,200 7,025 7,120 


(Proc. Amer. Soc. Test. Mat., 1915, p. 438; 1916, p. 471) 


——— = —— 














with the formula which they recommend for cases in 
which failure would endanger life, and Table IV com- 
pares results with the formula which they recommend 
for cases in which failure would not endanger life. 
The comparison is made for structural steel of ulti- 
mate strength 60,000 Ib. per square inch. 

It will be noted that in both the above tables the 
results for reversed stresses (negative ratios) agree 
very well, although the formulas of Moore and Seely 
were arrived at by a method quite different from that 





TABLE IV. ALLOWABLE STRESS FOR ORDINARY HAZARD 
10,000,000 Repetitions 10,000,000,000 Repetitions 


Ratio of Moore Moore 
Minimum to and and 
Maximum Stress Seely Kommers Seely Kommers 
08 185,000 45,400 88,000 17,800 
0.6 91,000 39,100 44,000 15,300 
0.4 61,000 34,100 29,500 13,350 
0.2 46,000 30,300 22,000 11,850 
0 37,000 27,300 17,800 10,680 
—0.2 30,000 24,700 14,300 9,680 
—0.4 26,000 22,700 12,500 8,900 
0.6 22,500 21,000 11,000 8,220 
0.8 20,000 19,550 9,800 7.650 
1.0 18,300 18,200 9,000 7,120 








used by the author of the present article. For unidirec- 
tional stress, however, the results do not agree. It is 
seen that the formulas of Moore and Seely in a num- 
ber of cases give values which are considerably higher 
than 60,000 Ib. per square inch, the ultimate strength 
of the material. These results seem to indicate that 
for the larger plus values of the ratio of minimum to 
maximum stress the formulas are incorrect. 


Soaking in Salt Lake Increases Life of Ties 

When the Southern Pacific R.R. has ties that are to 
be stored anywhere in the vicinity of Salt Lake, Utah, 
it is the custom to put them into the lake and allow 
them to soak. It has been found that the high salt 
content in the water acts as a preservative and mate- 
rially lengthens the life of the tie when used in an 
arid climate. This has been done for some years. 


It was begun when engineers of the company noted 
that Oregon fir piling lasted indefinitely in these waters. 
A “pickling pool” was accordingly selected, and ties are 
left in soak for a year or two whenever it is found 
convenient to do so. 





County in Michigan Saves $10,0/) on 
Own Pebble-Washing Plani 


HAT amounts to 400% gross profit on 
ment has been realized by Wayne Cou» y. Mich, 
in the installation and operation of its pebble-washi,, 


plant at Northville, Mich. Instead of paying $9 98 , 


cubic yard for commercial pebbles to use on the Nop). 
ville concrete paving job, by operating its own plan 
Wayne County has paid but 53c. per cubic yard, accor). 
ing to figures included in the recent report of the Board 


of County Commissioners. Approximately 10,000 cy, 
yd. of material will be taken out of the Northville pj: 
Cost of the plant was approximately $7,200 and daily 
operating expense is approximately $76—grave] loaded 
on industrial cars ready to haul—so the net saving op 
the Northville job alone is $10,000. 

Wayne County entered into its own pebble-washing 
scheme because of the great possibility of being held yp 
for shipments of pebbles and sand through railroad cop. 
gestion and on account of the poor yard facilities 
Northville. A gravel pit was leased at 15c. per cubic 
yard in the bank, measurement to be governed by the 
number of cubic yards of concrete laid on the North. 
ville and Fishery Road jobs—the only two jobs upon 
which gravel from the Northville pit was to be used, 
An industrial railway was laid right up to the chutes 
from the washing-plant bins. A small stream fed by 
local springs furnishes an abundant supply of water, 
which is pumped 1,000 ft. through two lines of 3-in, 
pipe to the washing plant by electric motor. Three-inch 
pipe was used because it was in stock. The plant is 
operated by a small electric motor, 

The average daily output has been 200 cu. yd., the 
total daily cost of this production being $76, distributed 
as follows: 


Se MOIR I MOI 52 oon caw 8 0 ore bin ibia/oce- $32.00 
Two scraper holders, $5 each.............. 10,00 
OO ee 6.50 
ee NI NG 6s sp acy. 5's Sia Rib ets Sie seve’ 6.00 
Two carloaders, $5 each.................. 10.00 
OS (eee op ee, ect es oe ee 1.50 
Electric current (estimated).............. 10.00 


Adding the 15c. per yard for the cost of the material 
in the pit, a total cost of loading the gravel on indus- 
trial railway is 53c. Additional saving might have been 
made by the installation of a dragline bucket and hoist- 
ing engine, but owing to the short run which the plant 
will have it’was not considered advisable to invest in s0 
expensive equipment. 

Commercial pebbles cost $1.25 per ton f.o.b, cars at 
Northville, plus about 25c. per ton to unload into indus- 
trial cars, making a total of $1.50 per ton, or $2.25 per 
cubic yard. 

Wayne County expects next year to operate the plant 
for a few months to furnish maintenance gravel for the 
24 miles of gravel road from Detroit to Plymouth and 
Northville. 


Responsibility for Water-Main Break Damages 

Responsibility for damages to breaks in water mails 
due to the increased pressure caused by the introduction 
of Catskill water has been placed on New York City by 
the Appellate Division of the state Supreme Court. The 
decision, which is subject to appeal, is printed in the 
September Journal of the American Water Works As 
sociation 
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Side Hill Loading Plant for 
Concrete Road 


Batch Boxes Successfully Charged Through Bottom 
Gates in Horizontal Storage Platform 
Built Out From Hillside 


YNUSUAL details in central proportioning plant 
Ll scccntint and in batch-box arrangement have been 
developed in constructing the 54-mile concrete road from 
Martins Creek to Bangor, Penn. Free discharge of 
stone and sand from flat-bottom bins is insured by using 
the unloading crane to shift the material in the bins; 
manual handling of cement bags is greatly lessened 
by roller conveyors; all measuring is done in the batch 
boxes; three-compartment batch boxes keep sand, stone 


and cement separate, and a close cover for the cement. 


compartment insures a dry cement. 

Officially, the improvement is Route No. 165, North- 
ampton County; it is a portion of the main route be- 
tween Philadelphia, the Delaware Water Gap and the 
Pocono mountain resorts. Its length is 28,791 ft., or a 
trifle less than 54 miles. The slab is 18 ft. wide and 6 
in. thick at the edges, and is reinforced with a mesh 
weighing 25 lb. per 100 sq.ft. A 1:2:3 concrete is 
specified. Premolded expansion joints were spaced 
every 50 ft. at the beginning of the work, but later 
this spacing was changed to 500 ft. to tangents and at 
the beginning and end of vertical and horizontal curves, 
but not closer than 100 ft. Vertical contraction joints, 
without expansion, are placed wherever work is stopped 
for the day. Generally speaking, the construction is 
side-hill work calling for a considerable volume of ex- 
cavation, largely in rock. 

Advantage was taken of the sidehill in locating the 
loading plant, as indicated by the view, Fig. 1. Sand 


i; 1. ARRANGEMENT OF BINS, CHUTES AND TRACK 
FOR PROPORTIONING BATCHES 


\, unloading crane; B, gravel and sand bin; C, cement chute; 
» cement chute; E, railway track; F, cement chute; G, cement 
house; H, industrial railway 
and stone delivered by railway are unloaded by a loco- 
notive crane, running on a parallel track and operating 
_l-cu.yd. clamshell, into the storage bins. These con- 

t of a platform built out from the crane-track level 
overhanging the slope and supported by a timber frame- 
work; the ends and the outer edge of the platform have 
pla ‘k sides. Holes with 12 x 12-in. iron chutes, con- 
‘rolled by gates, were provided in the bin bottom for 
ch: ‘ging the batch boxes on cars running underneath 
‘ie Sin. There are five chutes for stone and four for 
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sand, and they are so spaced as to discharge vertically 
into the proper batch-box compartments. No difficulty 
is experienced in securing a free flow through the chutes 
when plenty of material covers them, and when a chute 
becomes uncovered the crane shifts material from other 
parts of the pile to cover it again. 

Cement is shipped in bags. When cars are in and 
concreting is in progress the bags are delivered directly 
from the car to the charging chutes shown by Fig. 1. 
Delivery is by a roller conveyor which extends from the 
car through the cement house to the chute. If paving is 
not in progress, the bags are removed from the conveyor 
at the cement house and stored. The conveyor has 18- 


FIG. 2. INDUSTRIAL TRAIN DUMPING AT MIXER 


in. rollers. When bags are being delivered to the chutes 
they are placed on the conveyor with the tie end up- 
hill, so that they may be untied as they move downward 
and be ready for emptying when the chute is reached. 

Transportation of materials to the mixer is by six-car 
trains hauled by three-ton gasoline locomotives on 24- 
in.-gage industrial track. Especially heavy cars with 
7-in. channel sides, roller bearings, spring journals and 
spring drawbars are used. Each car carries two batch 
boxes of three compartments each, holding respectively 
12 cu.ft. of stone, 8 cu.ft. of sand and 4 cu.ft. of cement. 
The cement compartment carries a cover as protection 
against rain. In this connection the superintendent 
of the work suggests that the whole box be covered, 
as when rain water collects in the bottoms of sand and 
stone boxes it is likely to work through into the cement 
and damage it. Proportioning is accomplished by filling 
the respective compartments as the train passes under 
the aggregate bins, and by the cement chutes. 

At the mixer the batch boxes are lifted from the 
cars by a mixer crane and dumped into the charging 
skip by tilting. The slab is compacted and finished by 
machine tamping. 

Grade preparations for this road required rather 
heavy rock excavation, partly in through cuts but in 
large part in side-hill cuts. The volume of rock excava- 
tion was 19,520 cu.yd. of limestone, shale and slate. A 
wagon compressor supplied the air for drilling. After 
blasting, the rock was loaded by steam shovel into 
wagons and hauled to dumps. With two drillers, one 
helper and a foreman, 145 ft. of hole per day was 
drilled. The maximum depth of hole was 12 feet. 

The contract for this improvement was let to Mc- 
Arthur Brothers Co., New York, for $320,600. Alfred 
H. Sauerbrun is superintendent for the contractors. 
The work is under the supervision of the Pennsylvani: 
State Highway Department, W. D. Uhler, chief engi- 
neer, and W. R. Wolfinger, district engineer. George 
D. Evans was chief inspector. 
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Resistance of Soft Clay to Penetration 
By Pyramids and Piles 


i attack was made on the subject of the me- 
chanical properties of clay and its resistance to pene- 
tration—that is, its load-carrying power—by A. S. E. 
Ackermann in a long series of laboratory experiments 
reported in a paper read before the Society of Engi- 
neers (London) last March and printed in the society’s 
“Journal” No. 2 of 1919. The experiments, made on 
London clay puddled to a very soft condition, tend 
to show that the material experimented with was 
elastic; that at a definite pressure, varying with the 
temperature and the percentage of water, it flowed like 
a viscous fluid; that tapered piles in clay will support 
more load per unit of volume than straight piles; that 
side friction is the main factor in pile supporting 
power; and that pointed piles are more efficient than 
blunt piles. 

All the work was done on laboratory scale. In the 
experiments with square pyramids, two tapers were 
used; one pyramid measured 63 in. square at the base 
and was 94 in. high (half angle 18° 47’), while the 
corresponding dimensions of the other were 28 in. 
and 154 in (half angle 4° 57’). Rods or “piles,” of 
diameters from 1} in. to 2} in., were used, sometimes 
with square end, sometimes fitted with a point; and 


tapered piles, truncated pyramids and round disks were . 


also tried. In each case the test object was forced down 
into the clay by a loading and guide rod, passing 
through a guide some distance up, and loaded at the 
top by weights placed on a self-centering carrier. The 
load was increased by small increments, and the down- 
ward movement of the rod was measured when it had 
ceme to rest. 

The clay contained from 27.8 to 39.6% of water in 
the various experiments. A coal scuttle was used as 
a container, so that only moderate penetrations could 
be reached. Its elasticity was shown by a torsion 
experiment, made on a rolled specimen about ? in. by 
27 in. suspended by one end and twisted by means of 
a crossbar at the lower end to an angle of 374°; this 
rod recovered to a set of 54°, and on repeating the 
twisting and holding it for 5 sec. it recovered the 
full 32° of twist within 2 sec., indicating an acquired 
complete elasticity. 

With the pyramids, the load varied as the square 
of the penetration but directly as the area of contact 
between the test object and the clay. In the pile ex- 
periments the plot of load against penetration curved 
to the right, tending ultimately toward a sloping 
straight line. This, it was concluded, was due to the 
combination of base and friction effects; hy measur- 
ing the former, using a thin horizontal disk in place 
of a pile, and subtracting the resistance of the disk 
from that of the pile, nearly straight-line plots were 
obtained. The computed mean surface friction (on 
wood) was found to vary greatly with both water 
content and temperature of the clay, ard in addition 
proved to be greater for a pile of small diameter than 
for one of large diameter. At a water content of 
290% and at 45° to 47° F., a 1-in. pile had a surface 
friction of 0/72 lb. per square inch, and a 24-in. pile 
a friction of 0.45 Ib. per square inch. Comparison ex- 
periments for straight and tapered piles showed larger 
friction values for the latter than for the former, even 
with only 1.6°% taper; the advantage of the tapered 
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pile was still greater when expressed as |: Carried 
per unit of pile volume. While the results enti 
variable, the author gives a figure of 24.7 ae 
pressing the advantage of a tapered pile ove) pointed 
straight pile (35-mm. square pile compared wi tapered 
square pile 36 mm. and 18 mm. at ends. 

Flat horizontal disks forced down into the ¢lay gave 
load-penetration curves tending to become } rizontal 
“At certain critical loads the disks started, and con. 
tinued without additional load to sink com, iratively 
rapidly into the clay.” Considering that under the 


critical load the clay directly under the disk aCquires 
the nature of a viscous liquid, the author computed the 
“pressure of fluidity.” At 29% moisture it was about 
1200 lb. per square foot, the values for disks 1 to 9 


in, in diameter being in close agreement. These Joadg 


.were reached when the disks had been forced aboyt 


4 in. into the clay, lower pressures sufficing for pene. 


trations of lesser amount. The “pressure of fluidity” 
decreased rapidly with increasing water content of the 
clay, falling to 750 lb. per square foot for 31°., 59 
Ib. for 33%, and 250 Ib. for 37% of water content. As 
even the highest of these values is very far below any 


footing pressure in clays ordinarily utilized for founda. 
tions, it is evident that the material experimented on 
was an abnormally soft clay. 


Service of Motor Truck During British 
Railway Strike 


OSSIBILITIES of the use of heavy motor vehicles, 

particularly to relieve congestion at docks and rail- 
road terminals in London, were revealed in the recent 
strike in England. A description of this forced investi- 
gation of the economy and utility of heavy haulage by 
truck is given in Commerce Reports by Trade Com- 
missioner Henry F. Grady of London. According to 
Mr. Grady, Great Britain’s conclusion upon the settle- 
ment of the strike was that motor vehicles have in- 
valuable possibilities for public service. 

The three biggest opportunities for the heavy motor 
vehicle, according to Mr. Grady’s report of the situation, 
lie in the evacuation of docks and railroad terminals, 
and in the transport of farm and dairy produce to the 
marketing centers. During the strike the motor vehi- 
cle appeared to have been specially useful in the col- 
lection and distribution of food. Much less handling, 
meaning a great deal less warehousing, of food is neces- 
sary when shipped by truck. 

No adequate consideration can be made of the run- 
ning cost of motor transport during the strike because 
of the abnormal conditions under which the transport 
service was initiated. The main advantage gained was 
proof that the community could call upon an alterna- 
tive service, far more efficient and abundant than it 
was supposed to be. According to the London Times, 
the more efficient motor vehicles used by the govert- 
ment—which operated a maximum of 25,000 vehicles 
during the strike—were capable of running from 8 to 
9 mi. on a gallon of gasoline. However, the average 
was 6 mi. per gal. Lubricating oil, labor, and deprecia- 
tion brought the cost per ton-mile to a fairly heavy 
figure. The Ministry of Food charged traders for 
transport service 12c. per ton-mile. The motor cor 
respondent of the Daily Telegraph gives the following 
as the highest figures that the road transport firms of 
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d Great Britain charge today per ton-mile: One-ton ve- z 

te picle, 35c; two-ton vehicle, 54c.; three-ton vehicle, 72c.; Bi00 

ey. four-ton vehicle, 84c.; five-ton vehicle, 96c. These fig- e 

ed ures give a profit to haulage firms, provided the mileage $ go 

™ run per day averages 60. © se Net cae 

In the case of dock congestion the Port and Transit % 

7 Committee of London consider that the cost of transport & 40 

a] a o 

. will be more than offset by limiting the enormous loss . 

: which results from the detention of ships unable to “ 20 

he discharge cargoes. A big London drygoods house, * 

a. savs Mr. Grady, estimates the cost of handling its ¢& AVERAGE ANNUAL RATE EARNED 

" goods by rail at from $5.66 per ton for class 1 mer- §& , 

chandise to $11.40 per ton for class No. 5 merchandise. £ Weightect” 

In contrast with these costs, road transport charges . Average Rate 

a ee 


would work out at not less than $10 a ton, and if the 
trucks were not loaded both ways, $20 per ton. The 
economic aspect of motor transportation cannot be 
arrived at, it is said, until an analysis is made of 
statistics and the actual cost per truck-mile is ascer- 


tained. 


Effect of Deferred Earnings on 
Capital Value 


| James R. Bibbin, in Paper Before Western Society 
of Engineers, Shows Cumulative Result 
of Small Net Returns 


HE effect of cumulative deferred earnings on the 

; T eapital value of a public utility, the effect being 
brought about by net returns less than current interest 

' rate on unamortized investment, is pointed out in a 
paper presented before a September meeting of the 
Western Society of Engineers by James R. Bibbin, of 
the Arnold Co., consulting engineers, Chicago. An 
actual example of an electric-railway company is used 
to illustrate the principle of an aggregate deficit ex- 

_ tending over a period of years, showing that a total 
deficit of nearly half the value of the property has been 
brought about in less than 30 years, although there 
have been apparent net returns annually. 

The discussion is based on the theory that all periods 
of a property’s history—past, present and future—must 
be considered in any determination of true status. 
Corporate deficits must be financed, and it is assumed 
that such deficits were financed, during the slumps, on 
money borrowed at current rates of interest. Similarly, 
surpluses, when they occurred, are assumed to have 
been put immediately at interest and credited at the 
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same rate. Thus, the zero-line of surplus-deficit, as 
indicated in the lower portion of the accompanying dia- 
gram, indicates what may be termed “par” on the money 


market with respect to true operation and without ref- 
erence to stocks and bonds. 

The investment history of the company in question 

| begins with the time of the Civil War, when a few 


horse-car lines were operated, and extends to 1917. The 
period of electrification began in 1890, when the prop- 
erty investment was but one-third the investment in 
1917, the most rapid rate of increase occurring between 


1891-1896, when the rate earned dropped rapidly, as 
shown in the diagram. Thus, a deficit, below the 
normal current interest rate, occurred, and is repre- 
senicd in the lower portion of the chart as cumulative 
deferred earnings. 

\ definite money rate is assumed (for example, 
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from 1860 to 1875, 9%; from 1876 to 1890, 8%, and 
from 1891 to 1917, 7%) in accordance with which the 
property should have made earnings applicable to in- 
terest only, carrying forward each year the resulting 
surplus and deficit, as the case might be, to a cumula- 
tive total as of the date under consideration. At these 
rates, this property actually showed an aggregate de- 
ficit, or deferred earnings, amounting to nearly one-half 
(45.9%) of the existing plant investment in 1917. The 
horse-car period practically sustained itself at par up to 
1890, when electrification on a large scale began, and 
unamortized investment increased accordingly. Closing 
with 1917, the curve of cumulative deferred earnings is 
downward, indicative of future conditions. 


Output of Mineral Products in 1918 


According to a preliminary report on the mineral 
production of the United States in 1918, based on figures 
compiled by the United States Geological Survey, the 
production of mineral components of building material, 
such as clay products, building stone, cement, lime and 
gypsum, showed a great decline from the output for 
1917. The total value of all minerals produced was ap- 
proximately $5,500,000,000, more than $500,000,000 in 
excess of the value recorded for 1917, but the total 
quantity produced was less. The output of fuels was 
greater than in 1917, though somewhat less anthra- 
cite coal was marketed. The increase in the quantity of 
coal marketed was about 5%, but the increase in value, 
due to higher prices, was more than 17%. It is 
significant that although the increase in the quantity of 
petroleum marketed was only a little more than 4°, 
the increase in value was over 32%. The value of the 
metals produced was about 3% greater in 1918 than in 
1917. 
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Economic Values in Sewage and 
Sewage Sludge 


The great difficulties incident to the recovery of grease 
and fertilizer from sewage, and the possibilities of 
attaining that end by a modification of the Cobwell 
process of garbage treatment, are reviewed in the 
following slightly condensed paper read before the 
American Society of Municipal Improvements, Nov. 
12,1919, by Raymond Wells, chemist and technologist, 
Homer, N. Y. The chief hope held out by Mr. Wells 
is that cities may contribute to thee conservation of 
grease and fertilizer base while getting rid of their 
sewage sludge after it has been produced, rather than 
that they may expect to get much, if any, revenue 
from it, at least in the immediate future. Mr. Wells 
has played an important part in the development of 
the Cobwell process and writes also from the view- 
point of a purchaser of grease.—EDITOR. 


AST quantities of valuable materials are present in 

sewage, but so great is the dilution that methods 
of recovery readily applied in other waste reclamation 
are not applicable to sewage or sewage sludge. 

Partial elimination of moisture by filter-pressing or 
centrifuging, followed by drying, would seem to be the 
simplest method of putting sludge into a valuable form. 
But, unfortunately, the almost colloidal character of the 
precipitate, and the amount of grease and metallic soaps 
contained, render pressing and centrifuging below 
75-80% of moisture a difficult task. The subsequent 
evaporation of so great an amount of water in any 
type of dryer is most expensive, and odors given off 
are extremely disagreeable. Furthermore, in direct- 
heat dryers, the volume of gases of combustion, together 
with the moisture-saturated air, is so great as to 
preclude any thought of condensing or scrubbing out 
the odors. For this reason alone, aside from the diffi- 
culties encountered in drying such a material, it is 
difficult to see any hope of solution in this direction. 
Moreover, the dried residue or tankage obtained by 
this method, while having considerable manuria! value, 
is in a most undesirable condition for use as fertilizer 
or fertilizer-base goods. 


GREASE LESSENS FERTILIZER VALUE 


This is due to the grease contained which, when it 
exceeds 8% in any tankage, renders its assimilation 
by the soil extremely difficult. Really, to complete the 
cycle of operation, the dried sludge should be percolated, 
the grease removed and the percolated tankage redried. 
Since, however, a large percentage of the grease 
present is in combination with alkaline earth and heavy 
metals in form of metallic soaps, it renders solution 
by simple percolation impossible. For this reason it 
is necessary to acidulate the sludge, prior to percola- 
tion, with some mineral acid, so that the fatty acids 
combined with metals as soaps will be liberated and 
put in such condition that they will be soluble in the 
usual solvents employed in percolation. This acidula- 
tion would have to take place prior to the drying 
operation, in suitable lead-lined digesting apparatus, 
and no matter how carefully this operation were carried 
out, the wear and tear on the drying apparatus and 
the percolator, due to acid action, would render the 
operation very expensive and troublesome. Not only 


would the appartus employed be very short-lived, but 
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the action taking place between the liber. ied fay, 
acids and the grease in immediate contac! with gy, 
a trace of mineral acid at high tempera‘ ire wo); 
crack the fatty materials so badly as to rev ier thom 
valueless. This was very evident in attem::s py the 
writer to handle samples of sludge made by «he Mile. 
acid process, by direct drying. At a cerisin point 
where most of the moisture was eliminated. ‘harring 


took place with copious evolution of sulphur dioxiq 
and acrolein vapors, and the grease obtained by < 
sequent extraction and distillation gave an extraor. 
dinary amount of tar and unsaponifiable matter. Not 
cnly does this reaction take place in the drying oners. 
tion, but the solvent carrying the grease also carries 
with it small traces of mineral acid, which must hp 
carefully washed and settled out before distillation fo 
recovery of solvent. If this is not done, upon ap. 
proaching a certain concentration in the still, violey: 
foaming with evolution of sulphur dioxide and fatty 
decomposition products takes place, and again the grease 
is damaged. It may be well to note that the minerg! 
acid referred to is of course, sulphuric acid, no other 
acid being available, on account of price, :for use on 
such low-grade raw material. For these reasons, the 
operation of drying, percolating, redrying, ete., s 
readily applied to other materials, seems not to be 
very successful when used on sewage sludge. 


Ud. 


THE DEWATERING PROBLEM 


Destructive distillation of the dried or semi-dried 
sludge has been attempted, with the usual methods of 
recovery of the ammoniacal liquors and oils. Here 
again the problem of moisture elimination is intruded, 
and the recoveries made are not such as warrant the 
hope of even paying for the operation, much less of 
showing any profitable return. In both vhe cases of 
distillation of dried sludge and of garbage tankage, the 
experiments of the writer have in all cases failed to 
show a greater recovery of nitrogen in the ammoniaca! 
liquors than 35-40% of that present in the original 
samples. As a rule, an additional 30% remains in the 
retort charcoal, with the residue passing off as nitrogen 
in the combustible gases. The oils passing over are 
of little value except as fuel. This seems to the writer 
a very expensive way of producing fuel oil. 

Acidulation of semi-dried sludge from filter-presses 
or centrifuges, followed by drying in retorts, with 
subsequent distillation in current of superheated stcam, 
to carry over the fatty acids liberated by acid, has 
been tried, but found unsatisfactory for many reasons. 

Methods have been described and tested out on 4 
large scale, attempting the direct extraction of greases 
from wet sludge by volatile solvents. In these processes, 
which are difficult and expensive to carry out, a partial 
solution of the free grease results, together with a 
portion of the waxes existent in sewage, and of soaps. 
The result is the formation of extremely resistant 
emulsions, which seem to defy any recovery treatment 
by distillation. After such an emulsified mass has 
reached a certain concentration in the solvent recovery 
stills, the whole charge expands into a foamy mass, 
in which, seemingly, a gallon will fill a large tank. 

An endless number of methods and schemes have 
been tried first and last, but apparently none had 
sufficient merit to survive the first attempts. Possibly 
many failed under market conditions which do not exist 
at the present time, or, what is more likely, 3‘ their 
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beginning they promised so much that mere partial 
success gave nothing but discouragement. 

Leaving the recovery method aside for the moment, 
has sewage sludge any inherent values, and, if so, 
what are they? What type and condition of the sludge 
offers the greatest possibilities? 


WHAT IS THE VALUE OF SEWAGE SLUDGE? 


Setting aside for the present the moisture content, 
the value of the sludge will be governed by its grease 
and nitrogen content, since, while all sludges contain 
small percentages of bone phosphate and potash, from 
a practical standpoint they may be neglected. 

Consider the following analyses (dry basis) : 


Ammonia, Grease, 


Per Cent. Per Cent. 
Raltimore sludge, acid process, fresh. sores waar 3.26 27.23 
Boston sludge, ac id process, RUG ahi <a 'vewd sass 3.91 29.30 
Chicago Sanitary District, activated, ‘fresh....... 5.10 14.70 
Pleasantville, N. Y., settling basins, one month in be sin.. 4.14 27.40 
Syracuse, settling basin, fresh....... 4.92 9 60 
Syracuse, activated, fresh......... eas 5.06 17.70 


All of the analyses are from samples of sludge pro- 
duced from comparatively fresh sewage and are rep- 
resentative of sludge rapidly deposited and not allowed 
to rest in the tanks for any great length of time. For 
that reason little bacterial action had taken place. and 
the ammonia and grease content were at their maximum 
for the different types of sludge. Compare with these 
the analyses of samples of sludge from so-called septic 
tanks or sludge which has been exposed for a great 
length of time on drying beds: 


Ammonia, Grease, 
Per Cent. Per Cent. 
Baltimore sludge from tanks, on bed egpronimately six 
months 2.24 1.50 
Chicago activated, nine months old... 4.40 5.00 
Akron, O., three months in tank, six months on bed. 1.00 6.00 


All other things being equal, the value of a sludge 
for byproduct recovery purposes depends upon the 
shortest possible period of tanking and shortest elapsed 
time between tank and ultimate utilization. In other 
words, bacterial action and weather erosion must be 
restricted to a minimum. This is directly contrary 
to usual sewage practice and js one of the rocks on 
which the disposal proposition has stumbled. Below 
a certain minimum of recoverable values, there is no 
use attempting recovery. This minimum seems to be 
for low-grade ammoniates, such as garbage tankage 
and sewage sludge, approximately 3% ammonia. Below 
this the expense of handling and freight cost put it 
out of all hope of competition with other and more 
concentrated materials. From an economic and business 
standpoint, any goods falling below this rating had 
better be forgotten and no time wasted on developing 
methods of handling. 


MOISTURE CONTENT OF SLUDGE VITAL 


Moisture content of sludge leaving tanks is the next 
most vital consideration. In order to come within 
economic range of any method of artificial drying of 
any material containing 3% to 3.5% ammonia and 
10°, to 15% grease on a dry basis, moisture must not 
exceed 75% to 80%. All sludges as they come from 
tanks or basins are far above this, and activated sludge 
way beyond. Sludge from ordinary sedimentation 
basins can be drained and air-dried within several 
we eks to 77% to 80% moisture, and by centrifuging to 
about the same amount. It would appear, however, that 
the simplest and most inexpensive method is that of 
positing sludge after removal from tanks on drainage 
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beds, exposed to atmospheric drying conditions. In 
any case, without the presence of water dumping facili- 
ties, the sludge must be partiaily dewatered before final 
disposition. 

With sludge containing 75° moisture the ultimate 
disposition with byproduct recovery is not impossible, 
though difficult and presenting many curious conditions. 

To accomplish the disposal with production of a 
marketable tankage and grease, the elimination of all 
of the moisture with subsequent extraction of the 
grease by volatile solvents, a system of drying, extrac- 
tion and recovery in one operation is suggested. Such 
a combined and complete operation is carried out at the 
present time only by the -Cobwell process. 

This process, as is doubtless wel! known, is applied 
to municipal garbage, dead animals, slaughter-house 
offal and other wet organic waste materials. At the 
request of several engineers and municipal officials, a 
number of small-scale and several large-scale experi- 
ments have been made on sewage sludge, with results 
which seem to warrant some hope of solution of the 
problem. 


SIMULTANEOUS DEHYDRATION AND DEGREASING 


In this method of dehydration with simultaneous 
degreasing, the principle employed is that of desiccation 
in a hot bath of an immiscible solvent, which shall 
serve not only as a dehydrating medium but sha!l also 
during the period of drying continually dissolve the 
grease contained in the material to be dried. Such a 
solvent, preferably employed in the handling of sewage 
sludge, is a high-boiling petroleum naphtha, distilling 
within the range 360° F.-420° F., which corresponds 
to the first 60-70% over in the fractionation of “stand- 
ard waterwhite kerosene.” This material serves not 
only as the most economical heating medium, but, owing 
to the high temperature maintained in the desiccating 
mass, serv*s to remove or dissolve the metallic soaps 
as well as the free grease. Cold or merely warm 
solvents of a less oily nature have little solvent action 
on such soaps, but high-boiling oils, particularly when 
carrying small quantities of grease, are able to dissolve 
them without diiiculty. Upon cooling they are apt 
to be deposited as jelly-like masses or to cause the 
gelatinization of the whole solvent solution, and for 
that reason the solution must be treated, before enter- 
ing the recovery stills, in such manner that the soaps 
are decomposed and a solution of clean, fatty acids 
results. This treatment will be taken up in order. 

The principal apparatus consists essentially of a closed 
tank, circular in shape and of a diameter three times 
the height. Jackets are provided on the bottom and 
well up the sides, so that as much available heating 
surface is obtained as is possible. Through the bottom, 
oblong, screened openings are provided for the with- 
drawal of solvent and grease and for pumping in solvent 
during the cooking or desiccating operation. Within 
the tank proper is a central shaft, provided with two 
sweeps set very close to the bottom, in such manner 
that they shall slide under the mass to be treated, 
imparting an undulatory motion, without cutting 
through the mass itself. For this reason very little 
power is required. The tanks are of shallow form, in 
order that the amount of heating surface in proportion 
to the mass to be treated may be as great as possible. 
Greater height and capacity could only be obtained at 
the expense of operating time and greater consumption 
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of power. The top of the tank is provided with a _ the drained sludge, prior to dumping from ho i 
charging manhole and an outlet pipe for vapors to chine. This approximates a ton of effluent ¢., aa 
pass to the condenser. ton of sludge handled. The only way found jy the 


After the tank is loaded with sludge the charging 
manhole is securely closed by the swing cover, zo!vent 
is admitted through the bottom screens, sufficient to 
immerse totally the mass of sludge, and steam is 
turned on the jackets. Combined vapors of solvent 
and water vapor pass out through the vapor line to 
surface condensers of suitable capacity, and in these 
the mixture of solvent and water vapor is condensed 
to a liquid, which leaves the tail pipe of the condenser 
and passes to a separating tank where, by virtue of the 
lighter gravity of the solvent, separation of solvent 
and water is effected. The solvent flows to stcrage 
for re-use. Owing to rapid evaporation, the solvent 
level is lowered in the tank, and a further quantity 
is pumped in. 

Four to five hours are required for the evaporation 
of all of the water, and at this time, through the sight 
glasses, the dried fiber, etc., can be observed floating 
on the top of the solvent. At this point the agitator is 
stopped, the steam turned off, the drain valves opened 
and the grease-laden solvent pumped. Several washes 
with fresh solvent complete the degreasing of the mass, 
which is then heated, and agitated and, with the help 
of live steam, freed from the absorbed solvent. 


TREATMENT OF GREASE-LADEN SOLVENT 


The solvent, carrying with it the extracted grease, 
soaps, etc., must receive preliminary treatment before 
passing to the solvent-recovery and grease-finishing 
stills. This treatment is carried out in a lead-lined 
tank provided with an agitator. To the solvent is 
added a sufficient quantity of sulphuric or muriatic 
acid and water to decompose completely the metallic 
soaps present. The acid water is well churned up with 
the solvent, and allowed to settle and drained off: fresh 
water is added and mixed, allowed to settle, and the 
clear grease solvent solution is run to the recovery stills. 
By this treatment, foaming and other difficulties are 
avoided in the distillation, and the grease recovered 
does not form the emulsions, separated with 
difficulty, it is disposed to form. Such grease can be 
cleaned up and settled free from mechanical impurities 
and moisture, without undue trouble. 

The entire cycle of operations takes place in 9 closed 
circuit, and the only vent for noncondensible gases 
for the whole system of tanks (or reducers}, con- 
densers, separating tanks, washers, stills and storage 
tanks, is on the final solvent storage tank or tenks. 
This vent exhausts through an oil scrubber to recover 
traces of naphtha carried over by carburetting. Dur- 
ing no period of the operation is the sludge exposed 
te the air or man-handled in any way. until it is 
finally discharged from the side door of the tank in a 
dried, degreased condition. The only places where odors 
or noxious effluent are exposed to the air and liable 
to cause an insanitary and nuisance condition, is at 
the gas vents on the storage tanks and at the effluent 
overflow on the separating tank. This effluent is, of 
course, distilled water from the sludge, and carries 
with it the odor of the sludge, which in the case of 
fresh sludge (and that is preferably handled) is very 
offensive. The quantity of this water equals that con- 
tained in the sludge prior to desiccation and the con- 
densed steam from the steaming out of the solvent from 


writer to effect deodorization of this effluent ang ;, 
render it harmless is by the addition of chlorinates 
lime or chlorine water. The greatest amount necoscary 
for deodorizing very foul water is one pari of 33: 
available chlorine bleaching rowder to 300) 
effluent. The noncondensible gases leaving the storage. 
tank vents must be scrubbed with chlorinated-lime 
solution before being allowed to pass to the atmos. 
phere. 

With these precautions it is safe to say that the 
entire operation of desiccation and degreasing, or the 
whole recovery operation, can be carried out with no 
offense. 

In handling sewage sludge by this method, no diff. 
culties have arisen other than those usually met with 
in handling wet organic materials of other sorts, and 
since in sludge, the moisture is present in free condj- 
tion, mechanicaily combined, the period required for 
desiccation is much shorter than that met with in the 
treatment of garbage and animal refuse, in which the 
larger part of the water is more or less chemically com- 
bined. For this reason only four or five hours are re- 
quired for drying a given amount of sludge, compared 
with at least twice that for the same amount of garbage. 

Trial runs indicate the capacity of each tank as eight 
tors in 24 hours and that for a plant handling the 
sludge: from a town of 200,000 inhabitants (approxi- 
mately 40 tons 75% moisture basis daily) the cost for 
handling, including overhead and fixed charges, will 
approach $6 to $6.50 per ton on green sludge. This 
cost would not be greatly changed in handling sludge 
containing 759% or 50% moisture, but since the gross 
tonnage to be handled would be greatly reduced, the 
plant investment would be much less and therefore the 
byproduct returns per green ton much greater. If 
by any method of dewatering on beds, or other inex- 
pensive method, the moisture can be reduced helow 
75%, by just so much will the success of a recovery 
plant pass from just self-maintenance to a_ possible 
profit. 


YIELD OF GREASE AND TANKAGE 


After carrying out such an operation, what possible 
yield of byproducts may be expected, and what is 
their character and what their value? This depends 
entirely on the nature of the sewage handled. It has 
been presupposed that any sludge running less than 3° 
of ammonia on « dry-tankage basis is not worth han- 
dling—unless, indeed, the grease content is very high, 
in which case it is possible that the grease alone might 
pay for recovery. From an average of a number of 
analyses, however, it would seem that a sludge low 
in ammonia is also low in grease, so that a 3°. ammonia 
tankage would indicate a 15-25% grease content on a 
dry basis. For these reasons, in handling 2 75‘ 
moisture sludge a yield of 480 Ib. of tankage and 75 |b 
of grease may be expected. 

What is the nature of this grease and tankage; have 
they any market value? What use to rescue this mate 
rial if it cannot be sold or used? This is not a matter 
to be dismissed off-hand. At the present time, if 
either or both of these products were thrown 0” the 
market, emphatically they would not find a purchaser, 
or certainly the price would be absurdly low. Consider 
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ire of these byproducts as indicated by their 


OF GREASES FROM DIFFERENT TYPES OF SLUDGE 
Free Fatty Nonsaponi- 





cid, fiable, Neutral, Moisture 
Per Cent. Per Cent. Per Cent. Per Cent 
idulated)....... 77.48 11.78 er 10.74 
Chicap ivated) .... 48.80 24.40 19.1 7.70 
Smacuse (sedimentation)..... 51.50 19.30  —«- 18.70 10.50 
Pleasantville, N. Y. (sed.) 75 > 19. 80 CE ads 
+n Moon Island (sedimentation) : 
awe Per Cent 
Free fatty acid (as oleic) ‘ 48 40 
Free fatty acid (by weight) PIE ed... 
Rosin acids (in fatty acid) evecare 
Fatty acids (by difference) ................ 25.83 
Unsap nifiable +e 21 09 ’ 
Neutral grease (by weigh‘) ..++ 20,00 (molecular weight _ of 
Metallic soaps neutral fatty acids 272) 
! lid impurities 3.3 


The first four analyses are of grease recovered in 
the process outlined, and it will be noticed that, in 
the first three, large quantities of solid impurities and 
moisture are recorded. All grease of sewage-sludge 
origin on leaving stills contains large amounts of such 
impurities, since, due to the emulsifying action of 
the waxes present in the so-called unsaponifiable, it 
is very difficult to obtain clean greases without sub- 
sequent washing with acid and settling. The fourth 
analysis is of a grease after such treatment. 


SAPONIFIABLE AND UNSAPONIFIABLE MATTER 


These analyses are of several different types of 
sludge and sewage treatment, yet all present the follow- 
ing general characteristics: 

The saponifiable matter in each case consists for the 
most part of free fatty acids and a very small portion 
of neutral grease or combined glycerides. This is, of 
course, anticipated by the fact that the greater part 
of the grease present in sewage sludge comes from 
hydrolyzed soap solutions, or through the action of 
bacteria and ferments neutral grease has been broken 
down into fatty acids and glycerine. In any event, 
the neutral grease present gives no hope of glycerine 
recovery, so at cnce the so-called grease falls into the 
grade of poor-class fatty-acid stock. Of the total 
fatty acids present, varying in a number of analyses, 
from 1% to 15% of the total consists of rosin acids. 
These again are from the soap solutions. 

The unsaponifiable matter varies between 10% and 
30°, but a majority of samples analyzed show an 
average of 20%. As may be supposed, the lowest per- 
centages are found in strictly domestic sewages, where 
they are traceable to body waxes and products of 
physiological action. In mixed sewage from manu- 
facturing towns the unsaponifiable is highest, as it is 
made up of mineral oils, thrown out from different fac- 
tcries, mills, ete. 

Small percentages of metallic soaps of calcium, iron, 
aluminum and magnesium are present, but upon proper 
treatment are broken down into fatty acids and mineral! 
salts, washed out as sulphates or chlorides, dependent 
on the sort of acid used for refining. 

From these premises it is necessary to conclude that 
Sewase grease can be regarded only as a very low- 
grade fatty-acid stock containing 70-75% of fatty acids 


and 25-30% of unsaponifiable matter. These fatty 
acids, depending on the sewage from which they are 
extracted, will vary in color from a dark ruby red 


‘0 a | eck tarry-looking mass. In consistency the varia- 
tion ' between a soft, buttery mass and a hard and 
solid ‘<e. This is quite readily explained; the former 
's ve’. high in fluid-mineral and industrial-refuse oils, 
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the latter, from domestic sewage in which the high- 
melting-point fatty acids have been hydrolyzed and pre- 
cipitated from the soap liquors, whereas the oleic-acid 
soaps or oleic acid present in mixed soaps remain in 
solution and pass off with the effluent. 

Fatty acids of this type have no legitimate market 
at this time. Such materials are only valuable as they 
are refined and made into marketable products. <A 
purchaser of sewage grease would expect by his own 
efforts to give it all of the value it might ultimately 
have and, having created something out of nothing, 
would care to pay little for the raw material. That 
sewage grease in refined or manufactured form has 
value is not to be questioned. Such a grease as that 
indicated in analyses of the Pleasantville sludge grease, 
upon distillation in the manner usually employed for 
fatty acids, gave the following percentage yields: 

Light colored distillate 8 
Still returns 


Stearine pitch 
4088 


Voaoouw 


The distillate was orange yellow in color and of 
high titre, and upon pressing gave 50% of good-colored 
stearic acid of titre 53.3° C., and 50° of red oil con- 
taining 38.25% unsaponifiable matter. Upon pressing, 
all unsaponifiable matter passes out of seeded or crys- 
talline cake in the red oil, leaving good stearic acid 
behind. This red oil is marketable for grease com- 
pounding and ss wool oil. In other words, sewage 
grease must be manufactured to have value. Once its 
value is estabiished, a market will be automatically 
created for the raw grease. 


WHo SHALL BEAR THE UNAVOIDABLE BURDFN? 


Upon whom shall the burden of carrying out these 
operations fall? Shall each sewage plant carry out the 
whole work from sewage to finished product? Shall! 
a number of sewage plants pool their sludge, or their 
raw grease and tankage, and finish at a central plant, 
or shall a number of plants interest directly a corpora- 
tion or individual able to carry out the refining opera- 
tion? At this point sewage sludge ceases to be a 
problem for the scientist and becomes a purely business 
proposition. 

Returning to the question of disposition of the tank- 
age, it would require considerable propaganda to place 
upon the fertilizer-goods market a low-grade 3% am- 
moniate, cursed with the name sewage sludge, though 
in the old days of poudrette and natural guano it had 
an enhanced value in the public mind far greater than 
its chemical value indicated. The great diluent of sew- 
age tankage is insoluble ash or mineral matter, running 
from 40-70%, with 60% as an average. It is not 
impossible to concentrate this, though methods are not 
yet complete for doing so. A number of experiments 
conducted by the University of California indicate that, 
for percentage of nitrogen contained, degreased sludge 
has a higher plant food value than dried blood or 
high-grade tankage. 

Even with reasonable markets for the tankage and 
grease, it is a question whether it is possible to recover 
enough materials to defray the cost of the operation 
In the opinion of the writer, and from experience in the 
garbage-reduction business, it‘does not seem impossible, 
though there would be little margin of profit left. But 
the sludge would be disposed of, its disposition paid for 
and a large amount of needed materials returned to 
active use to assist in helping out the world’s supply 
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of chemicals and greases. The individual city would Miles ss LOCATION 
: z Below With reference to nearest town or oth reall 
receive no monetary return, probably, but virtually to DamNo. Pittsburgh aaa division ‘phica 
: ° ocks an ams in Operation 
create actual, concrete products of economic value, to 13 95.6  McMechen, W. Va. 
pay for the creation and at the same time solve a 14 113.8 Woodland, W. Va. _ 
: x . 15 128.9 New Martinsville, W. Va. 
troublesome disposal problem, is something worthy of 16 146.4 Ben's Run, W. Va. 
consideration 17 167.4 4 miles above Marietta, Ohio. 
- . is $4 3 i — above Parkersburg, W. Va. 
_ With ordinary sedimentation of suspended solids, it 0 2017 Belleville Wea 
is not at all unreasonable to expect from the cewage ai 213.6 Fortiand, Ohio, _ 
. . 22 220.1 Ravenswood, W. Va. 
of a town of 150,000 persons daily recoveries of five 2 aS Gesham, W. Ve. . sia 
ogsett, ; a ' y Gallioy Ob 
tons of tankage and one ton of grease. There are many 28 310.9 Huntington, W. mn en - 
towns of this size. Any city of this class which can 33 349:9 Lilo below New Hictaed Bhic 
" 5 . se 37 481.3 Fernbank, Ohio. z 
return toa useful cy cle $50,000 worth of needed ma 41 604.0 Louisville, Ky. (Old lock and canal in ; 
terials annually should consider well the disposition of ea work in progress on const ; 
. ° ock, ete, 
its sludge pile. 
Solving the problem of sludge disposal is not im- Laske 208 Gems Vader Constrestion 
° es oan y ° ° : 23 230.6 Millwood, W. Va. 
possible, but it is difficult. No chemist, engineer, busi- 25 260.0 5 miles above Pt. Pleasant, W. Va 
ness man or politician can solve it alone. A codperation e os [aa oie ie Va. 
which has not heretofore existed must be brought about 2 328.2 3 mates below Portemoath, Ohio. 
. #32 381.7 | mile above Rome, Ohio. 
before there can be any hope of solution. 33 te panes shave Maysville, Ky. 
. hilo, 110. 
36 458.4 10 miles above Cincinnati, Ohio. 
38 501.3. Maxville, Ky. 
39 529.6 1 mile above Markland, Ind. 
Present Status of the Ohio River 43 630.23 miles below West Point, Ky. 
i seavenworth, Ind. 
45 699.7 Addison, Ky. 
Im provement 48 804.1 6 miles below Henderson, Ky. 
7 Locks and Dams Upon Which Constructio 
N 1908 the Federal Government, through the United Has Not ¥et Been Commenced car 
States Engineer Department, began the construction 40 553.6 2 miles above Madison, Ind. 
. . : as Eliminated. 
of locks and movable dams on the Ohio River from Pitts- 3 7-3 prey poapert Ind. and Owensboro, Ky 
: : . f 1} miles ve Newt ’ 
burgh to its mouth at Cairo, by means of which a 9-ft. 9 8305 i miles below are Vena tna 
.6 Saseyville, Ky. 
stage of water would be guaranteed. Work has been 51 878.0 14 miles above Elizabethtown, III. 
52 913.2 14 miles below mouth of Cumberland River 
4H as a oe ne 
. Moun ity, 
RECAPITULATION 
Locks and dams completed and in operation } 29 
Locks and dams under construction 15 





GENERAL VIEW DURING CONSTRUCTION OF ONE OF THE 
OHIO RIVER LOCKS AND DAMS (NO. 33, 
NEAR MAYSVILLE, KY.) 


steadily carried on during the past 11 years, though 
the total cost will be greatly in excess of the $64,000,000 
estimated then for the 54 locks and dams. The accom- 
panying table shows the state of the improvement at 
the end of the working season of 1919: 


STATUS OF WORK ON SLACKWATER IMPROVEMENT OF THE 
OHIO RIVER, OCT. 1, 1919 


Miles LOCATION 
Below With reference to nearest town or other geographical 
Dam No. Pitts irgh division 
Locks and Dams in Operation 
1 4.7 West Bellevue, Penn. 
2 9.0 Coraopolis, Penn. 
3 10.9 Glenosborne, Penn. 
a 18.6 Legionville, Penn. 
5 23.9 reedom, Penn. 
6 28.8 Beaver, Penn. 
7 36.9 Midland, Penn. 
8 46.1 Newell, W. Va. 
9 55.6 New Cumberland, V’. Va. 
10 65.7 Steubenville, Ohio. 
3) 76.3 2.3 miles below Wellsburgh, W. Va. 
12 87.0 2 miles above Wheeling, W. Va. 


Locks and dams upon which construction has not yet been 
IE Ret kak cs gid bin GO Sato : 
Locks and dams eliminated......... ; as | 


Total.... Cet G eR ee ‘sae 54 





Concrete Mast 164 Feet High Built in Place 


WO wireless masts of reinforced concrete, each 

164 ft. high, are to be built for the American Navy 
on the city wall at Pekin, China, according to an article 
in Ingenidren of Aug. 2, 1919. One of these masts has 
already been completed, and the other is under way 
The contract was let by the Navy to the firm of Ander- 
sen, Meyer & Co., Ltd., Shanghai. For the first mast 
the original program contemplated precasting in two 
parts. This was done, but while the two parts were 
being lifted into vertical position the tackle broke, or 
some other similar accident occurred, and the mast fell 
killing the European engineer in charge and four 
coolies. It was then decided to build the mast in place 
from a timber scaffolding. It is stated that this method 
proved very costly, and difficulties were experienced it 
constructing a scaffolding sufficiently rigic to suppor 
the concrete while setting. The work was carried 0 
however, to a successful conclusion. The mast is o 
hollow reinforced concrete, 163 in. in outside diametet, 
with a 4-in. wall at the base, and 12 in. in diameter. 
with 83-in. walls at the top. A 1:2:3 concrete Ws 
used, with }x §-in. rectangular corrugated bars as 
inforcement. The number of rods was not given 2 
the article. The mast is guyed by four guy ropes 
three of which. go to the wall itself and the fourth ® 
the ground inside the wall. The mst was designed 
with a factor of safety of 4 when carrying 11 ice-lade 
wires and exposed to a strong gale. 
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Engineers Teach Doctrine of 
Designed Roads 


systematic Instruction Converts Iowa to Active 
“Support of Engineering Direction of 
Road Construction Work 


NLY road work designed and directed by engineers 
O is done in Iowa. This practice applies to the 
whole 104,084 miles of state roads. The change to this 
condition from haphazard, untechnical local direction 


' has been brought about by a campaign of education 


planned and conducted by engineers. Direct instruc- 
tion by object lesson and by personal appeal aided by 
intelligent publicity were the methods. 

The population of Iowa is largely rural, and when, 
in 1904, commission direction was inaugurated it was 
a population uninstructed in the nature or the cost or 
the value of modern, improved highways. It was also 
a population jealous of the right of local initiative in 
all affairs relating to public roads. Standards of road 
service were everywhere about the same and were gen- 
erally low. Nowhere was the necessity felt. to be keen 
for any radical change in road policies and practices. 
County and township control was intrenched, and 


; centralized state control had only scattered support. 


In 1904, therefore when a state highway commis- 


' sion was reluctantly created, it was made a commis- 
' sion without authority. No salaries were paid. No 
' money was given to it to expend for road construction 
' or maintenance. The fund allowed it for expenses was 


negligible. It had only advisory powers. Communities 
need not ask its advice and, if they did, were not 
required to follow the advice. But because the deans 
of the two state engineering schools were named as 


- commissioners it was in spirit an engineering commis- 


sion and possessed the outlook of engineers toward 
a future road construction program. 


EARTH ROADS FIRST CONSIDERED 


Under the conditions, the first requirement of any 
plan was guaranteed earth-road service. Agitation for 
paved roads was certain to fail. No community would 
have countenanced the expenditure, and the communities 


' lield the purse strings and the sole right to plan ex- 


penditures. To build up a permanent road system was 
the object, but, during the operation, continuous and 
general earth-road service must be maintained. This 
service being assured, it followed that, so far as prac- 
ticable, all construction ought to contribute to the 
accomplishment of the ultimate permanent road system. 
A working policy was adopted based on the reasoning 
outlined. 

Hard surfacing could not be contemplated. Per- 
manent culverts and bridges couid, however, be urged, 
and the arguments would have a receptive audience, 
because it was an audience which had been badly 
cheated in the quality of the structures it had been 
getting. Standard culvert and bridge plans and speci- 
fications were prepared. Engineering advice was gratis 
to those who asked it, and a planned effort was made 
‘o create a public sentiment favoring permanent struc- 
tures. These activities were extended with time, and 
“= more money was granted to the commission for oper- 
ation. In a few years, counties were voluntarily 
building commission-designed or approved bridges and 
culvs rts in quantities, 

The greater measure of success of the commission 
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bridge and culvert activities was the educated public 
sentiment, and not the totals of structures built. The 
road-using public was being trained by object lessons 
into the habit of permanent road construction and to a 
knowledge of the value of engineering direction of road 
work. The growth of this sentiment was capitalized 
year after year in increased appropriations from the 
legislature. Finally, in 1913 it was capitalized. in a 
broad way. A basic road law was secured, the effect 
of which was to place engineering paramount in high- 
way development. 


COMMISSION LAW GAVE AUTHORITY TO COMMISSION 


By the new law no money was given to the commis- 
sion to spend in building roads. Initiation of road 
improvements still remained with the community. How- 
ever, the commission was made responsible for all plans 
for permanent work, and compliance with these plans 
by the community was made obligatory. Thus, no 
permanent road work could be planned except under the 
technical supervision of the engineers of the commis- 
sion. The law‘ also required that the county super- 
visors employ county engineers to have _ technical 
direction of road work, and provided that the highway 
commission could remove these engineers for incompe- 
tence. The road mileage was divided into county roads 
and township roads. The powers of the county super- 
visors and township trustees were defined. A financial 
accounting to the commission of all road expenditures 
was required. Means for raising road funds were pro- 
vided, and the allotment and disposition of these funds 
were stipulated. The methods of road maintenance and 
the organization for directing it were specified. 

Centralized engineering direction of road work was 
definitely established by the basic road law of 1913. 
By the creation of county engineers, a permanent, 
state-wide machine for exercising this centralized direc- 
tion was provided. This development from uncorre- 
lated, untechnical, local administration of road work 
was the educational accomplishment of the commission 
engineers in nine years, from 1904 to 1913. It was not 
the final step. The welding of the commission and 
the county engineering units into an organization 
having a common purpose remained necessary, and 
further enabling legislation was desirable. 


QUALIFICATIONS OF COUNTY ENGINEERS RAISED 


County engineers, by the law, are employed and 
compensated by the counties. They can be removed by 
the highway commission for incompetence, and they 
must design to the commission’s standards. Where a 
contract exceeds $2000 they must have the commission’s 
approval. Success of the commission’s road policies 
therefore depended very largely upon the qualifications 
and the coéperation of the county engineers. Adequate 
compensation and the surety of continuing in the office 
were essential, if qualified and reliable men were to be 
secured. By advice and admonition, and occasionally 
by exercising its power to discharge, the commission 
gradually raised the standards in both respects. Salaries 
now range from $2000 to $3000 a year. About 90% 
of the men are graduates of engineering colleges. Most 
of them are continued in office year after year. The 
result is a body of engineers of high efficiency, imbued 
with the policies of the commission and familiar with 
its precedure, and, as citizens, interested in having the 
community obtain good structures. 
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Education of the peopie to higher standards of con- 
tracting proceeded hand in hand with their education 
to higher standards of engineering. The counties 
generally were being cheated in a large portion of their 
contract work. To demonstrate this, an object lesson 
was again employed. The commission engineers went 
into certain counties and dug up structure after struc- 
ture and showed where work paid for had never been 
done. The lesson was sufficient. With the placing of 
contract construction strictly on an engineering basis, 
contractors began to play the game squarely, and other 
contractors who had kept out of county road work be- 
cause of its undesirable character began to solicit work. 
This movement was encouraged by the policy of the 
commission—reflected by the county engineers-—of 
watching out for the contractor’s interests. The atti- 
tude was that the engineer was just as much concerned 
in seeing that the contractor made a legitimate profit 
as that he did good work. Today, as the result, Iowa 
boasts of having a body of road contractors as reliable 
as can be found in any branch of construction. 


ADDITIONAL POWERS NEEDED BY COMMISSION AND 
OBTAINED 


As the law of 1913 was enforced, the need for 
additional powers became evident. For example, in 
many instances road drainage was not possible because 
the surrounding country was not drained and there 
were no outlets. A law was urged and obtained which 
enabled county engineers to establish drainage districts, 
build the necessary works, and assess the cost on the 
benefited property. In the same manner, power was 
obtained to condemn property for roads or for supplies 
of road materials and to improve dangerous crossings 
of railroads at grade. Nearly a score of these sup- 
plementary laws were obtained. Finally, the primary 
road law of 1919 was enacted, centralized technical 
direction of road construction was clinched, and money 
and methods were provided for building an intercounty, 
or state, system of paved roads, 

The revolution in public sentiment from indifference 
and incredulity to active belief in complete engineer- 
ing administration and to hearty support of a plan 
to hard-surface 6300 miles of main road was accom- 
plished by continuous and persistent educational work. 
Two methods principally were employed. Publication 
monthly of a service bulletin; personal instruction as- 
sisted by object lessons. 


PUBLISH SERVICE BULLETIN 


Publication of a service bulletin was begun in 1914 
and has been continuous to date. It has been mailed 
regularly to all road officials, newspapers, members of 
the legislature, and citizens having influence in public- 
works affairs. This bulletin does not deal in glittering 
generalities or in word pictures. It tells what the 
commission and the various counties were doing, and 
it gives the results in terms of cost and service. It 
presents examples of bad practice as well as of good 
practice, and evaluates in dollars and cents the losses 
resulting from bad practice. It publishes articles, by 
county and commission engineers, giving methods and 
costs of work, and explaining the economic reasons for 
the designs adopted. It keeps close to the facts that 
are of direct interest to the officials directing road 
work and to the practical business men and farmers 
who are paying for road work. With the continuous 





publication of the service bulletin, other »eans 
publicity have not been neglected. Newspa; 
pamphlets, broadsides and posters ar 
Demonstrations are staked on occasion, 1 
are held and exhibits made. 

Personal influence was adopted as the maj; 
moving public opinion. The engineers of ¢! 
sion and of the 99 counties of the state, who | 
amalgamated into a body with the same connections 
and trained in the same methods, provided the teaching 
staff. Swivel-chair instruction was discouraged; the 
men were expected to go into the field. As an jllys. 
tration, in 1917 the commissioners and the men from 
the main office were in the field an aggregate of 255 
days, and the five district engineers were in the fieli 
an aggregate of 1169 days. Every county engineer 
every working day was in touch with some portion of 
his territory. 


‘+ Schools 
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Precast Concrete Pump Well Set in 
12 Feet of Water 


O HANDLE the condensing water in the generat. 
ing plant of the Stamford, Conn., Gas & Electric 
Co., on Long Island Sound, three 20-in. centrifugal 
pumps are located at the bottom of a 25-ft. well struc. 
ture in water 12 ft. deep at low water with a range of 
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LOWERING 150-TON CONCRETE PUMP WELL INTO 
SOUND AT STAMFORD, CONN. 


tide of 13 ft. This well structure is made up of two 
precast reinforced-concrete boxes, each 30x21 ft. in 
plan and 25 ft. high, which were cast on shore, and 
lowered into place with a heavy wrecking derrick as 
shown in the view, onto a foundation leveled and pre 
pared by divers. 

Each well has walls 12 in. thick and a bottom 18 ™. 
thick, with an interior 14-in. cross-wall which separates 
the screen chamber from the pump well proper. 
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Effect of Size of Lots on Cost of 


Industrial Housing 


A Study of Yard Frontages and Depths in Relation 
to Outlays for Utilities, Streets and Side- 
walks — Possible Economies 


By Morris KNOWLES 
Consulting Engineer, Pittsburgh, Penn. 
EASURED in terms of utilities and street im- 
N provements, the addition of depth to house lots 
entails much less cost per foot than the addition of 
width, according to studies of an assumed example of 
an industrial town. The data, from which the following 
has been abstracted, will appear in a forthcoming book. 

Those portions of utilities and street improvements 
which directly relate to size of lots are: 

1. Street improvements and utilities located directly 
in front of the space lying between houses. 

9. Street improvements and utilities located on minor 
streets that lie parallel to space occupied by front yards 
and by rear yards. 

3. Lengths of house service connections which are 
located in front yards and in rear yards. 


ASSUMED INDUSTRIAL TOWN SITE 


In order to obtain relative costs, it will be necessary 
to assume an industrial town. Following are the fac- 
tors: An industrial town with 1000 houses. Houses are 
22 ft. wide and 30 ft. deep; lots are 42 ft. front by 
80 ft. deep. Houses are located on center line of lots 
and are placed 15 ft. back from front property line. 
Main streets are 50 ft. wide, minor streets 40 ft. wide. 
Main streets have 24-ft. paved roadway, 53-ft. planting 
strips, combined concrete gutters and curbs, and 5-ft. 
sidewalks. Alleys are omitted. There are 24 houses in 
each block, making length of block 504 ft. and width 
160 ft. There are approximately 42 such blocks in the 
town site. 

It will be noted that the house is 64% of total cost, 
including distribution of overhead; the land, with lot 
improvements, 12.19%; street improvements, 9.9% ; wa- 
ter, electrical, gas and sewer improvements, with house 
connections, 14%. Engineering, supervision and inter- 
est charges, which are distributed in these statements, 
are 14.24% of the whole. 

Table II shows that if the space between houses on 
main streets is increased 1 ft. the cost of utilities and 
street improvements per house is increased $14.53. If 
the front or rear yard is increased 1 ft. in depth, the 
cost of street improvements and utilities per house is 
increased $2.48. These computations bring out the 
interesting fact that in so far as street improvements 
and utilities are concerned 5.86 ft. can be added to the 
depth of the front or the rear yard for the same cost 
as adding 1 ft. to the width of the side yard. 

Assuming for sake of comparison a lot 42 ft. front 
by 80 ft. deep, the combined cost of land and lot im- 
provements is equal to $568.64, or $13.54 per front foot. 
‘See Table I.) If, for this lot, the costs of main and 
minor street improvements and utilities are combined 
and quoted as cost per lineal front foot of side yard 
Par: ‘lel to yard space, they equal $20.73 per lineal foot. 

_| the cost of the land and lot improvements be com- 
bint d with the cost of utilities and street improvements 
on ne main street parallel to the side yard, the cost 
per ineal front foot of the side yard is $28.07. As- 
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TABLE I. ESTIMATE FOR ASSUMED TOWN SITE 
Per Cent Per Cent, 


Cost per of Total Including 
Item House Cost Overhead 
|. House $3,000 06 54 85% 64 0 
2. Land 336 00 6.14 7.2 
3. Lot improvements 232 64 4.25 49 
4. Street improvements 463 29 8 48 ‘9 
5. Water system 190.15 3.48 41 
6. Electrical system 26 33 0.48 0.6 
7. Gas system 101.18 1.85 21 
8. Sewers—storm and sanifary 202 48 3.70 43 
9. House connections 138 50 2.53 2.9 
$4,690.57 
10. Engineering and supervision at 
0% 469.06 8.58 
$5,159. 63 
Il. Interest, at 6% 309 58 5.66 
$5469 21 7100 00% 10° 


suming rents are based on 10% return, rent for each 
front foot of side yard is 23c. per month. 

While no sweeping conclusions can be made, because 
we have discussed only one assumed industrial town 
site, it is interesting to note that the cost per lot for 
“street improvements and utilities” is $1121.93, com- 
pared with $568.64 for “land and lot improvements,” 
the latter being 50% of the former. If, however, we 


TABLE II. COST OF UTILITIES AND STREET IMPROVEMENTS 
PARALLEL TO YARD SPACE ‘ 
Cost for 


Cost for Cost per Length Cost per 
Length Lineal Parallel Lineal Foot 
Parallel Front to 50-Ft. Depth of 
: to 20-Ft. Foot of Front and ‘Front and 
Parts of Items Side Yard Side Yard Rear Yard Rear Yard 
4. Street improvements.... $178.60 $8.93 $55.00 $1.10 
5. Water system..... oe 36.40 1.82 13.00 26 
6. Electrical system. . 4.20 21 00 00 
7. Gas system 17.40 87 6.50 13 
8. Sewers—storm and sani- 
tary 54.00 2.70 17 00 34 
9. House connections 00 00 32.50 65 


$290. 60 $14.53 124.00 $2.48 





compare the cost per front foot of those elements of 
street improvements and utilities directly related to the 
size of lot with the cost per front foot of lot improve- 
ments and land, they are respectively $20.73 and $13.54, 
the latter being 65% of the former. 

Condensed suggestions on economical design and con- 
struction follow: Use of contour streets; grading of 
lots and streets at same time; design of street widths 
and pavements to meet demands of traffic; comparison 
of cost of reducing grade with cost of a pavement suit- 
able for steeper grades; making of sidewalks not un- 
necessarily wide; use of combined gutter and curb; 
study of relative merits of alleys and easements; careful 
study of location of utilities; use of combined trenches 
where suitable; substitution of direct sewer connections 
for catchbasins; use of combination manholes; connec- 
tion of roof leaders to gutters; omission of storm sew- 
ers near summits of streets; installation of house con- 
nections at one time; carrying of house wire services 
on brackets attached to rear of house; and so forth. 


Condumemnantepens: anaes 

Mexican Railroads Suffer Heavily by Storms 

According to a recent issue of Commerce.Reports, 
extensive and immediate appropriations of public funds 
are necessary to repair damage done to Mexican national 
railroads by recent storms. More than 50 bridges, 
large and small, were destroyed in the division from 
Jimenez to Chihuahua. It is stated that the large 
Otiz bridge, in the State of Chihuahua, will have to 
be rebuilt completely. It is planned to construct a new 
bridge entirely of concrete, in order that it may more 
successfully resist repeated overflows of the River 
Concha. — . 
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Meters Cut Water Consumption of City 
In Irrigated District 


By C. E. PAINTER 

With Tibbets & Pleasant, Contractors, Okmulgee, 

HEN the officials of Twin Falls, Idaho, were 

shown that there was a daily per capita con- 
sumption of 450 gal. and that payment was being 
received for only 20% of the water delivered, metering 
was speedily adopted. The writer, when employed re- 
cently as resident engineer for the construction of a 
purification plant, by Burns & McDonnell, consulting 
engineers, Kansas City, Mo., investigated the meter 
situation and found 1800 taps, 38 meters, 10,000 popu- 
lation and 4,500,000 gal. of water used. Knowledge 
cf conditions and publicity brought about a more equit- 
able relation between the water-works department and 
the consumers, for within three weeks after the report 
was presented 500 meters were ordered and a price 
contract was made for future orders. Twin Falls will 
shortly be 100% metered. 

It was rather startling to find that the total in- 
come—fire hydrants and sewer flushing included—when 
estimated according to existing meter rates, indicated 
that the city received payment for only about 20% 
of the water that left the plant. In these circumstances 
the plant could not be expected to take care of itself 
financially. The estimated operating costs are $52,000 
and the receipts last year were $4000 less. 

Leaky plumbing was found to be responsible for the 
largest loss. Definite figures as to the more equitable 
basis of charge produced by the installation of the first 
24 meters are given below: 


Okla. 


Flat Rate Aver. Yearly 
meter rate 


Twin Falls Steam Laundry...... $ 11.50 $ 25.09 
Wenterm Auto CO. ...ccccse cscs: 5.00 2.74 
i a scree absand-ctweeas 2.00 1.41 
a eee Dee GAR. oe we ace ewes 5.00 6.72 
Jotmmaon Amto CO. .csccsccessecs 5.00 2.61 
OS PS PrP ret Terr 8.00 6.64 
Twin Palls Auto Co. .....csecees 5.00 5.43 
i i <4 ds cn hee 06 6620 :9:9 2.50 3.54 
Young Hardware Co. ........... 2.00 1.13 
BeeGins BGteP CO. 2o<cccwcccees 5.00 2.57 
PCE SEM 6 oc 0 eae wat ed 20b.0 6 40.00 66.20 
ee NE eee eee eee 5.00 4.93 
Ewe Weedoock Barn .....0scsens 2.50 2.11 
po OS Serre rr rr rr 20.00 27.10 
Twin Falls Livery Barn ........ 2.50 1.06 
joan Auto & Supply Co. ....... 5.00 3.73 
F. Blankenship Barn ........ 2.50 2.86 
Hie WEE EEU, coe ctee cecenenes 5.00 1.06 
Ey Sree ee 2.50 2.55 
ch is PE cnc cence no eeres 2.50 7.42 
Bs ks EE 6 ca dee Kas a0 6S 6 One 2.50 3.71 
a errr r eee 5.00 24.15 
Lincoln Produce Coa. .....cscvses 15.00 68.85 
eee COMIN anc kc te esascse 35.00 30.27 
$196.00 $303.88 


Of these 24 customers 50° were being overcharged, 
and to the other half water was being presented free 
of charge. This was not equitable. The total income 
was increased incidentally 55%, and much water was 
saved. A typical individual example of what happened 
is the Twin Falls livery barn. For the first two months 
after the meter was installed the use was 2878 and 
2001 cu.ft., with charges of $5.30 and $4.00, respec- 
tively. Repairs were made, and for the next two months 
the use was 396 and 402 cu.ft., with minimum charges 
of $1 each month. The former flat rate was $2.50 per 
month. In the case of the Perrine Hotel, where the rate 
increased 65%, the plumbing was not repaired, the 
owner apparently feeling it was cheaper to pay water 
rills than plumbing bills, but the city receives pay for 
rater delivered. 

Anoth>r point made in the report was that the pres- 
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ent purification plant would have to be extended within 
five years if the consumption were not curtailed. Be- 
tween 11 a.m. and 1 p.m. and from 5 to 7 p.m. water 
was used at the rate of 7,000,000 gal. daily. By run 
ning over capacity for a few hours the plant can care 
for this rate, but only for a limited period. If restric- 
tion is made to legitimate use, the present capacity of 
the plant should be good for 15 to 20 years. It was 
recommended that the city buy 500 meters and require 
the customer to deposit $15 to cover cost of meter and 
installation, then to finance the next and succeeding 
purchases from the fund created by the deposits. 





Diagrams for Reactions and Bending 
Moments of Beams 


By RAYMOND BURNHAM 
Consulting and Designing Engineer, Chicago, III. 
HE six diagrams herewith have been of great value 
in facilitating the calculation of beams under w!- 
usual loading, or for moving loads. They can be used 
to obtain the maximum bending moments, the reactions, 
the points of contraflexure and the points of maximum 
bending moment. The diagrams include the simple beam 
with moving uniform load, beams supported at one end 
and fixed at the other for moving uniform loads of 
concentrated loads, and beams fixed at both ends for 
moving uniform or concentrated loads. 
The method of using the diagrams is quite simple 
For example, take the case of a beam supported a 
one end and fixed at the other with a uniform load 
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REACTIONS AND BENDING MOMENTS FOR MOVING LOADS ON VARIOUS TYPES OF BEAMS 


coming on from the supported end. The diagram for 
this case gives the negative moment equal to the posi- 
tive moment when the load covers 0.46 of the length 
of the beam, at which time the reactions are two-thirds 
and one-third of the load, respectively, and the distance 
to the point of contraflexure is 0.7 L from the supported 
end, while the point of maximum moment is 0.33 L 
froin the supported end. This diagram also shows that 
for a fully loaded beam, the negative bending moment 
's '.125 WL, and the positive bending moment is 0.7 


WL; the reactions are 0.625 W and 0.375 W. The 
distance to the point of contraflexure is } L and the 
distance to point of maximum moment is 0.38 L. These 
results accord with the ordinary formulas for a uni- 
formly loaded beam supported at one end and fixed at 
the other. 

The other diagrams are used in precisely similar 
manner, all bending moments being given ,in turns 
of WL and reactions in terms of W, the total super- 
imposed \oad. 
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No. 20 
Heavy Rain Destroys Sewer and head. The erosive effect of the stream o: 

. z. ground under the outfall progressively under, d the 
Railway at St. Louis old piling and permitted the sewer structu ' 
City Delayed Taking Engineer’s Advice After apse in large units at a time. In all, about of 
Earlier Damage — About 4 Inches the sewer was carried away, bringing the n ittall 
of Rain in 2, Hours back to the edge of the main line Burlingto: tpac, 

aa which were temporarily abandoned, and wash ou 
By W. W. HoRNER the way four tracks of the St. Louis Transfer |\,jIwa; 


Chief Engineer, Sewers and Paving, St. Louis, Mo. 


N unusually heavy rainfall at St. Louis, Mo., on 

the evening of Sept. 28, destroyed about 250 ft. of 
the Rocky Branch sewer, and washed out a number of 
railroad tracks beneath which the wrecked sewer passed. 
The downpour lasted about 2) hours, during which time 
from 3.3 to 4.1 in. of rain was registered on gages at 
various points in the city. 

The rain was quite steady during a large portion of 
the time, but the maximum rates were not exceptional, 
the heaviest five minutes being 0.35, the maximum ten 
minutes being 0.7 aad the maximum hour 2.35. The rain 
caused considerable damage throughout St. Louis, over- 
charging many of the sewers in the lower part of the 
city, and creating a flood of the River des Peres, which 
left its banks throughout almost its entire length. 

The greatest actual damage to city structures was at 
the outlet of the Rocky Branch sewer. This portion of 
the sewer is of horseshoe section, constructed of brick 
and stone partly supported on piles. The section is 
approximately 14 ft. in height by 12 ft. in width and 
was built prior to 1870. 

The original end of the sewer was carried away some 
time ago by undermining by the water flowing from the 
sewer itself. Since then large sections have been car- 
ried away from time to time, so that the sewer was prob- 
ably 100 ft. or more short of its original outlet. 

This matter was brought to the particular attention 
of the city officials two years ago, when the plans for 
the construction of 
the North Market St. 
municipal docks were 
taken up. The new 
docks were to be built 
immediately south of 
the sewer, and the 
line of the dock face 
was to be about 300 
ft. farther out in the 
river than the end of 
the old sewer. A re- 
quest for an appro- 
priation to extend the 
sewer was made at 


that time, with an 
estimated cost of 
‘$30,000. Since then 


the dock has been con- 
structed and a fill 
made along the south 
side of the sewer es- 
tuary, and also some additional length of sewer carried 
away. An appropriation of $50,000 for the extension 
was made in the summer of 1919, and the work of ex- 
tending the sewer by the city’s forces was started late 
in September. 

Only a few piles on the site of the new outfall had 
been driven when the storm of Sept. 28 occurred. The 
sewer undoubtedly ran full, and under a considerable 





RAIN OF SEPT. 28 


a part of the freight terminal systems. 
The estimated cost of replacing the sewer dostroye, 
by this rain will be about $40,000, in addition to ; 





LOOKING TOWARD THE RIVER FROM THE BANK ABOVE 
THE SEWER OUTLET AS IT STOOD AFTER THE 
WASHOUT 


$50,000 which had been appropriated for the extension 


of the outlet. A temporary apron is being built under 
the outfall to prevent further undermining, but it is 
probable that another very heavy rain would destro) 
additional sewer and possibly begin to undermine build- 
ings in the vicinity. 





SOCIETY SERVICE 


A Section Dealing with 
the Results of Teamwork by Technical Men 





Providence Drive Nets 62 Per Cent 
Membership Increase 


The Providence Engineering Society recently com- 
pleted a 15-day membership drive which netted 37! 
new applications—more than 62% of the membership— 
and which will bring the society’s total number of mem- 
bers to 966, a remarkable membership for an engineer- 
ing society serving a city of less than 300,000 people 
and an industrial community of about 600,000. Credit 
for the achievement, according to a communication from 
Prof. James A. Hall of Brown University, is largely due 
to Frederick W. Bliss, chairman of the membership 
committee, who personally laid out the campaign and 
created a great deal of its enthusiasm. 

Fifteen teams of five men each were chosen and eac! 
team was assigned five names of prospective members 
and the names of ten industrial concerns which were n0t 
represented in the society. During the first week those 
names were limited to the teams to which they were 
assigned, but throughout the remainder of the competi 
tion the field was open, and all competitors were urgeé 
to go after anyone whom they considered eligible. The 
result was most gratifying, as a largesnumber of eng! 
neers not formerly connected with the societ’ 


were 
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brought in, and in addition, many presidents and heads 
of business concerns have joined the society as associ- 
ate members. The scoring was based on the size of 
entrance fees for the various grades of membership— 
that is, 4 points for senior or associate, 3 points for 
junior, and 1 point for student. In all cases the en- 
trance fee must necessarily accompany the application. 
The points scored in securing the 370 new members 
amid 1219. 





Society Carries on a Publicity Contest 

Publicity for engineers and engineering societies, in 
local newspapers, is being promoted throughout the 
country through a publicity contest being held by the 
American Association of Engineers. On Sept. 1 its 
chapters and clubs entered a contest of indefinite dura- 
tion, to see which could obtain the greatest number of 
column inches of space, covering legitimate news, in 
their local newspapers. Up to the middle of October 
the Globe-Miami Chapter in Arizona led with 267 
column inches. The St. Louis Chapter had 211 and the 
Portland, Ore., Chapter 176. Some of the other chap- 
ters stood as follows: Toledo, 64; Phoenix, 63; Par- 
sons, Kan., 45; Washington, 42; Knoxville, Tenn., 33; 
Indianapolis, 31; Butte, Mont., 25; Chicago, 25; Dayton, 
25; Baltimore, 25. 

No attempt has been made to furnish “boiler plate” 
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iE RESULTS OF ENGINEERS’ PUBLICITY CONTEST 
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from national headquarters, all of the copy being fur- 
nished by local effort and with the main purpose of ad- 
vising the public as to what the engineers were doing. 
Much of the publicity has consisted of society activity, 
although in St. Louis the copy has dealt largely with the 
efforts of the municipal section to obtain an increase in 
compensation. 

In counting space, only items containing the word 
“engineer” are accepted. If it appears in the heading 
j-in. or more in height an extra 5 in. of space is al- 
lowed. Several items have been capped by eight-column 
heads some of which contained the word “engineer.” 

In the opinion of the society officials, the value of this 
publicity to the profession cannot be overestimated. 
Through reading the news items appearing in his local 
newspaper the average citizen will find out that there 
are many more engineers in his community than he 
ever realized; that this body of men is active in civic 
work; that it is working for legislation to protect the 
public interest; that it is insisting on the appointment 
of trained men to public offices supervisory over engi- 
neering works; that engineers have a code of ethics 
and are trying to improve it; and that the notorious 
high cost of living treats an engineer no less rigorously 
than the layman. In short, he will learn what engi- 
neers are doing and the value of the engineer’s service 
to the community, and in time he may learn that the 
professional éngineer does not drive a locomotive or 
tend the boilers in an office building. 








LETTERS TO THE EDITOR 


Comment on Matters of Interest 
to Engineers and Contractors Will Be Welcome 





Engineering Fundamentals for Four-Year Course 


Sir—I think perhaps it is worthy of note that the 
College of Applied Science, which is the Engineering 
College of the State University of Iowa, has taken what 
it thinks to be a step in advance toward the devotion 
of the four-year college course in engineering to the 
development of the fundamentals of the profession of 
engineering as distinguished from the development of 
specialists in one or another branch of engineering. 

The College offers five distinct courses, namely, 
courses in civil engineering, mechanical engineering, 
electrical engineering, chemical engineering and chem- 
istry. These are all four-year courses except the course 
in chemical engineering, which is a five-year course. 

By action of the faculty last year, which action was 
put into effect this year for the first time, the first-year 
work in the four engineering courses is alike, and the 
civil, electrical, and mechanical courses differentiate only 
in the senior year, and then only to the extent of twenty 
of the thirty-four semester hours constituting the year’s 
work. 

All students in these courses receive the same instruc- 
tion in the ordinary fundamentals of mathematics, 
chemistry, drawing, shop work, surveying, physics, 
descriptive geometry, mineralogy and geology, me- 
chanics, materials of engineering, hydraulics, machine 
design, stresses in static structures, steam engine, the 
generation, transmission and delivery of electric power. 
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They also receive the same instruction in economics, 
accounting, business law, English and metallurgy. 

In the senior year special work in surveying and 
railroad surveying, structural engineering, road engi- 
neering and sanitary engineering is given to civil-engi- 
neering students. Special work in the theory of elec- 
sicity, electro-chemistry, telephone and telegraph, illu- 
mination, dynamo design and power-plant engineering 
is given to electrical engineering students. Special in- 
struction in shop work, heat engines, engine design, 
heating and ventilating and power-plant design is given 
to mechanical engineering students. 

We are hoping to take further forward steps later. 

WILLIAM G. RAYMOND, 

Dean, College of Applied Science, University of lowa. 

Iowa City. 


What Will Engineers Pay To Improve Their Status? 

Sir—I am in receipt of your favor inclosing copy 
of an editorial entitled “What Will Engineers Pay To 
Improve Their Status?” 

In reply to the questions asked in this editorial, I 
can scarcely put the assurance strong enough that 
engineers will pay, and will pay willingly, to improve 
their status, when it is known that such expenditure 
is in capable hands and will be devoted to an achieve- 
ment of the desired end in an efficient manner. The 
local association of the American Society of Civil En- 
gineers has had a great deal of discussion among the 
members as to this question, and I believe it is a fact 
that many engineers had not taken the time to realize 
that their status needed improving until this discus- 
sion began. Through this section, at least, there has 
been a great realization of the part which the engi- 
neer is capable of playing in public and civic affairs. 
There is no doubt that with this awakened interest 
those affected will be willing to pay whatever is nec- 
essary in order that their effort toward improvement 
may be properly directed. 

I rather hesitate to state the probable amount which 
could be raised among the engineers of Nebraska to 
further this movement, but I am sure that there would 
be a prompt and generous response to any reasonable 
request. HOMER V. KNOUSE. 

Omaha, Neb. 





Sir—I did not read your editorial in the Sept. 11 
issue on “What Will Engineers Pay To Improve Their 
Status?” for the reason that I did not receive that 
particular issue. For an ex-engineer like myself, the re- 
plies to the above question in the Oct. 16 issue, pp. 
720-722, made extremely interesting reading. Through 
reading these replies I also gleaned the sense of your 
editorial. Interesting as was the reading of these re- 
plies, greater still was the disappointment with their 
sense and reason. 

To be in accord with the idea and purpose of Engi- 
neering Council is the least one can do; to support 
it financially follows as a matter of duty to an accepted 
cause. However, if engineers—“that great body of 
junior engineers or noncommissioned officers” (F. H. 
Newell)—earn so little that they are compelled to 
ignore an obvious duty, they are more to be pitied 
than censured, but also more to be censured than ad- 
mired. 

F. H. Newell correctly presented the subject, or, 
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rather, the plight of the engineers; but what ‘nes jy, 
propose as a remedy? “Greater public recogn ion o¢ 
the engineer’s worth”? To what end? To improve the 
engineer’s status. How obviously inadequate! \Wh.; 


does the public care about the engineer’s statu , whey 
its elected and appointed officials, who are sup) sed + 
know better, are so indifferent to his status. \Vjtnes 
the recent action of the New York Public Servic 
mission, First District, in laying off hundreds o 
gineers with a half-hour’s notice; the laying of! ' 
years ago, by the New York State Engineer, of hyp. 
dreds of engineers for political reasons. The pybji 
marvels at the engineer’s achievements (and it is the 


most patent objects only that elicit an admiring phrase) 
but does not restrain its unqualified condemnation of 
engineers at large, when an old dam breaks, or other 


large-scale accidents occur. The public never stops to 
ask the cause of the inadequacy of those structures that 
fail, for if it did it would learn how little is the ep. 
gineer responsible, and how much is the business may 
behind the project responsible. The public at large 
is all too ignorant and stands in need of general ep- 
lightenment much more than the engineer needs the 
publie’s recognition of his worth. 

It is disgraceful enough that a body of men so ip- 
telligent, upright and necessary to the country’s pro- 
gress should have cause to beg for recognition at ail, 
let alone for the purpose of improving its status, and 
that from a body so indifferent as the public. 

The existence of the ten thousand “senior engineers” 
estimated by Mr. Newell does not alter the situation, 
because their technical excellerce is beyond the grasp 
of the pubkc. In fact, their existence as an independent 
body, who “consider themselves. and doubtless are, the 
men of the profession” (F. H. Newell), is in a 
great measure responsible for the pecuniary plight 
of the estimated 100,000 junior engineers. The “best 
men” are mostly employers of engineers, and their 
tactics and ethics are those of the business world. They 
may wonder wherein this is derogatory to their stand- 
ing as engineers, but the writer, now successfully 
prosecuting a very large business, can say, despite any 
one’s contradiction, that business ethics and engineer- 
ing ethics are as different as the ethics of Tammany 
Hall compared with those cf the American Society of 
Civil Engineers. 

Why not come down to fundamentals and recognize 
that the engineer’s plight is caused by the economics 
of our industrial order; that to improve his status it 
is first necessary to change his status? Licensing and 
unionizing, however odious to some sociaily backward 
engineers, are the immediate remedies for his better- 
ment. Necessity is driving engineers together, or apart. 
If they stick together, no matter how (except through 
the technical societies) they will eventually learn te 
seek licensing and unionizing, hence—why not now? 
If they are thrown apart, then as a rule, they leave 
the profession and seek improvement in their status 
through the medium of business. Usually they are 
successful. This fact has fast spread, with the result 
that the engineering ranks have been depleted. The 
loss to the community and country is incalculable. The 
wasted years of study, training and getting experience 
cry out in vain, for the public offers a deaf ear, the 
technical societies a dumb mouth, the “uplift” organ- 
ization useless endeavor, in the face of a vicious and 
unjust social and economic order of society. Such 
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ancient minds as R. B. Shepard, Jr.’s., and Wendell 
M. Butts’, may fee! horrified at this frank truth, but 
4. L. Dabney and F. H. Newell and the many pro- 
gressive engineers whom necessity has forced to think 
<ocially will agree with me that only a fundamental 
change in the engineer’s status will bear fruit. 

| am in favor of all technical societies, “mutual-aid”’ 
engineers’) societies, etc., but most of all of licensing 
and unionizing. J. Ross. 
New York City. 


Theory and Shelf-Angle Support for Girders 


Sir—The writer wishes to take exception to some of 
the statements which were made by Edward Godfrey 
in his article on “Common Errors in Detailing Steel- 
work for Buildings,” appearing in your issue of Oct. 16. 
These statements are potential sources of dangerous in- 
fluences over inexperienced designers, especially 30 when 
made by an engineer of wide reputation. 

Particular attention should be directed to the author’s 
ciscussion of the manner of connecting a steel beam to 
a column shown in sketches (a) and (b) of his Fig. 1. 
Sketch (a) shows a beam resting upon a shelf angle of 
ample strength to carry the load, yet the beam is not 
attached rigidly to the side of column. Very rightly 
this is termed an eccentric load, the moment resulting 
being evident and determinate. Mr. Godfrey condemns 
this detail and favors that shown in sketch (b), where 
the beam is given a rigid and full-depth connection to 
the column side, stating that the fixed condition rerders 
the beam and adjacent portion of column, in effect, a 
single unit capable of acting as beam to carry the load 
to the column axis. This is true only when the beam 
is unusually rigid in comparison with the column, a 
condition sometimes found where heavy beams are sup- 
ported by relatively slender columns in upper stories. 
Flsewhere it is dangerously erroneous. 

The author’s arguments can be attacked by the most 
elementary and simple line of reasoning and with com- 
plete freedom from the least-work ideas of the “ultra- 
theorists” so emphatically scouted by Mr. Godfrey. 

Any beam carrying a load is under stress and sub- 
jected to deflection, which results in its center being 
lower than the ends. The downward inclination from 
the ends toward the center must be considered. In the 
connection of sketch (a) there is a slight tipping upon 
the support, and the moment is as Mr. Godfrey states. 
In the detail of sketch (b) the rigid connection main- 
tains a right angle between the new direction of beam 
end that of the column, the column being pulled out of 
line by a more or less uncertain bending moment. With 
infinitely rigid columns there is a negative moment at 
the end equal to 1, wl’, while the center positive moment 
wl. With flexible columns, the end moment is 
decreased and that at the center is increased, the sum 
aways being 4 wl’, With connections such as sketch 

the length may be taken as the face-to-face distance 
Setween columns, and the bending moment developed 
ir ‘he column is the negative bending at the connection 

‘s the product of the reaction by the half width of 
column. There remains only the question of the exact 
‘amount of this negative moment, and this depends upon 
position of the point of inflection, which is gov- 
erred by the relative stiffness of column and beam. 

y Mr. Godfrey and others will agree that only in 
me cases is it nearer to the column than is the 
of the support in sketch (a), and that in all 
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other cases sketch (b) will result in there being a 
considerable length of beam subjected to a negative 
bending moment. Mr. Godfrey should have limited 
his statement to the case of very flimsy columns carry- 
ing heavy beams. 

There would be considerable danger in following the 
advice to design beams as though of simple span center 
te center of columns, when the rigid connections are 
used, since the column bending would be ignored. If 
the beams actually acted as designed, when this plan is 
followed, then the column would be thrown out of 
direction at the connection by an angle equal to that 
through which the end of the simple beam would change. 
So long as the change of shape in the column is accom- 
panied by a bending moment, this same moment is 
deducted from the simple-beam moment at the center 
of span. This is a condition which we cannot ignore. 
Our designs are far more consistent throughout when 
we take into account all moments and stresses that 
are known to exist. By doing so the beam sections can 
be materially reduced. 

When the point of inflection of a beam is as little as 
one-tenth the span from the support the positive moment 
at the center is less than ,\, wl’, and when the column 
is perfectly rigid, ideal fixed-end condition, the maxi- 
mum negative moment is ;; wl’. Only when the noint 
of inflection is closer than one-tenth of the span to the 
support can the moment be greater than % as much as 
in a simple beam. We might as well play fair with 
the structure and use beams only of sizes sufficient to 
resist the actual moments, using the saving thus effected 
to strengthen the columns against the bending inflicted 
upon them by rigid connections. 

The foregoing must not be confused with the case of 
standard beam connections which make no provision 
for transmitting bending to columns. In the usual 
shallow standard details a very slight slipping of the 
web between the legs of connection angles permits the 
beam to act as though resting upon independent sup- 
ports. Rigid connections are preferable to the standard 
ones in many structures where the stiffness of the 
building as a whole is important, but when they are 
used all resulting stresses should be taken into account 
and provided for. 

Mr. Godfrey makes another statement which may be 
construed, and the writer so takes it, as meaning that 
like conditions of eccentric ‘oading on each of several 
floors cause greater bending than does a single one 
of these loadings, yet he recognizes the fact that the 
bending carried into the column is divided between the 
sections above and below the connection. Obviously, 
the bendings at top and bottom of any story are in oppo- 
site directions. Besides, the column is held to position 
in plan by the framing of each floor, and any bending 
must be in the form of reversed curves, a complete cycle 
per story. The column, then, is under no worse bending 
when there is like eccentricity at each of a dozen suc- 
cessive floors than when at one floor only. Such eccen- 
tricity occurring only at alternate floors, or eccentricity 
of opposite kinds at adjacent floors, tends to combine 
the separate effects. 

Mr. Godfrey is quite correct in condemning the con- 
nections of cantilever beams and brackets which he 
shows to be of improper detail. Also he champions the 
matter of tension rivets. Since a large part of the 
resistance of a riveted connection is due to the clamping 
of parts by the longitudina) shrinking of the rivet, we 
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might as well recognize the ability of rivets to take 
tension. In many cases, cited as causing tension on the 
rivets, probably the initial stress in the rivets is suffi- 
cient for the purpose and the external pull of the con- 
nected members merely reduces the original pressure 
between parts caused by the shrinking of rivets. How- 
ever, the writer will suggest that, so far as possible, 
such details be made up so that only shop rivets be in 
tension while field rivets be arranged to take shear only. 

In matters of this nature our concern should be to 
take into account all stresses resulting from the condi- 
tions which we impose upon the structure by the details 
of connections and the relative stiffness of members. 
Our attitude should be one of investigation of unknown 
factors and careful consideration of known facts rather 
than one of argument and the all-too-common unsound 
respect for precedent and the prestige of estabiished 
practice. Argument never alters fact. 

New Rochelle, N. Y. LEONARD C. JORDAN. 


Sir—Mr. Godfrey’s criticisms of errors in steel work 
details, in your issue of Oct. 16, 1919, are, as usual, well 
placed, and may be studied with much profit. However, 
in substituting the knee-angle connection for the seat- 
angle connection he is using a field connection in place 
of a shop connection, a weaker and costlier detail. The 
added strength may justify this step, but the point 
mentioned should be borne in mind. 

He takes occasion to criticize the “ultratheorist” in 
rather caustic fashion. The distinction between the 
“theoretical” engineer and the “practical” engineer is 
annoying as well as useless. Whether a theoretical or 
practical man, you cannot evade natural laws. The 
theoretical engineer attempts to analyze and interpret 
them. Too often the practical man merely guesses. that 
stresses do or do not exist. If refinements of analysis 
bring into play quantities too small for actual consider- 
ation, ignore them; the purpose of the investigation is 
to show whether they may or may not be ignored. !t is 
not so long ago that the great theoretical investigator, 
St. Venant, pointed out to engineers the dangers in- 
volved in ignoring the shear in beams; practical engi- 
neers of that time did not use the shear. Take the 
example shown by Mr. Godfrey’s Fig. 1. If the con- 
nection is made as he suggests and rigidity is sought 
and utilized, why not accept the result of the theory 
which says that the joint is then a fixed one and a bend- 
ing moment introduced in the column? Any bending of 
the girder must necessarily affect the column, and can be 
quantitatively measured by the methods of analysis men- 
tioned in the article. Like a concrete box section, the 
corners are fixed, and if such rigidity is overlooked the 
corner moments will crack the concrete. 

The engineer should use all the tools in his possession. 
A practical engineer, with the word used in the right 
sense, eagerly scans the results of theoretical investiga- 
tions, knowing them to be fruitful in many important 
and economical results. He only becomes “disgusted” 
to use Mr. Godfrey’s term, when he discovers that valued 
truths are applied by the engineering profession about 
fifty years after their discovery by scientific students. 

I speak at length on this point, because remarks by 
men like Mr. Godfrey have a strong reaction upon the 
technical schools and tend to hold in disrepute all theo- 
retical investigations. Point out the errors in the theo- 
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retical studies and the fallacies in the hypoth. os. }y, 
encourage at all times the careful, scientific ay. sic 
engineering problems. That way lies the ord 
ress of engineering design. GEORGE PAAsW) 11. 
New York City. Consulting Eny peer. 


Highway Engineer Sees Need for Driller- 
Crusher-Tractor 
Sir—I have received from J. W. McLaren, « rad ey. 
gineer in this state, a communication embodying his 
views concerning road construction, in which he says: 
“Improvement in present types of road machinery is 
essential to meet successfully conditions in a rocky. 
mountainous country. , 


“An economical and efficient tractor is needed. Sych 
a machine should be equipped with an air compressor 
for drilling rock to be removed from the roadway. 


(Perhaps a steam line for running Jap drills would 
be better.) 

“It should be arranged to drive a stationary rock 
crusher at a quay, or to pull and drive a portable 
crusher for the loose stones along the road. 

“In addition, there should be a large dumping wagoy 
or truck, with loading device, for use in grading or 
graveling the road; this outfit to be operated by the 
tractor.” 

Mr. McLaren thinks that manufacturers of road- 
building machinery should be induced to develop some- 
thing along the lines suggested. I believe there js 
considerable merit in his ideas, and should like to have 
suggestions from other experienced road engineers. 

Keyser, W. Va. S. H. LEa, 

County Engineer. 


An Error in Field Tables 

Sir—In the latest (18th) edition cf Searles’ “Field 
Engineering,” revised by Prof. H. C. Ives, the logarith- 
mic versed sine of 87°33’ is given as 9.881026 instead 
of 9.981026, which is the right value. This error, 
which of course is simply a misprint or an oversigh 
and does not detract from the general excellence of 
the work, occurs in other previous editions, and pro}- 
ably did occur in the first, which was printed about 
40 years ago. I found it some three months since, 
and notified the publishers, who no doubt have cor- 
rected the plates. However, it seems just that the many 
thousands of engineers who are using the book in its 
present form should be informed of the error, which is 
comparatively serious. ANTONIO LLANO. 

Montclair, N. J. 


Asks Aid in Swatting the Woodpecker 
Sir-—-We have creosoted timber water tanks and 4 
number of creosoted pine telegraph poles in northern 
Mississippi and Tennessee, which have been seriously 
damaged by woodpeckers, the birds having made hole 
almost the entire thickness. I am not able to say what 
becomes of the woodpeckers after they eat the cre0- 
sote, but some of them continue their operations. 
Can you or any of your readers furnish any 

gestions as a means of combatting this pest? 
Laurel, Miss. L. W. DUFFEE, 
Chief Engineer, Mobile & Northern Railroad. 
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Boring Machine Improvised From 
Electric Drill 


N IMPROVISED guide frame and an electric drill 

hooped with two straps fitted to slide in the guides, 
as indicated by the drawing, proved to be a labor-saving 
tool in constructing centers and forms for the six-span 
arch bridge for the Illinois Centra] R.R., at Kankakee, 
lll. The frame, except the plank base, was built of 
strap iron, the guides being square bars grooved. It 
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FIELD-BUILT BORING MACHINE 


was an ordinary blacksmith-shop job. The drill was a 
small rotary electric drill fitted with wood augers. One 
man operated the outfit, and often bored, in timbers 
lying on a working platform, as many as 1200 holes a 
day. Separated from its guide frame and fittings, the 
drill proved highly useful about the framework during 
erection. The Gould Construction Co., Davenport, Iowa, 
was the contractor for the Kankakee bridge, with Alf. 
Lepard in charge. 


Construction Air Line Anchored to 
Concrete Posts 


OMPRESSED air up to 120-lb. maximum pressure 

is carried along the entire length of the nine-mile 
Queenston-Chippawa power canal now being built for the 
Ontario Hydro-electric Power Commission around Niag- 
ara Falls. The 10-in. line showed at first some tendency 
to jump or buckle under the extreme pressure, so the 
whole line has been carried on concrete anchor blocks 
spaced from 25 to 50 ft. apart. These blocks are 24x36 
in. in plan and about 12 in. above ground and 12 in. 
below. The upper surface is cast with a semicylindrical 
groove in which the pipe rests. At each post the pipe is 
anchored down with a strap over the pipe and bolted 
into the concrete block. 


Light Piledriver Operated by Derrick 
Without Extra Engine 
By F. W. Epps 


ige Engineer, Kansas Highway Commission, Topeka, Kan. 


HINTS FOR THE CONTRACTOR 






boom derrick without the 
use of an extra engine, but 
is so constructed that it 
must be placed, guyed and 
braced for each pile. 

The hammer is operated 
from the derrick lead line, 
while the boom is handled 
by the other line. The back 
brace, which may be seen 
in the view, consists of two 
2 x 4-in. pieces, latticed so 
as to form a ladder. This 
is used when it is neces- 
Sary to repair the hammer 
or the leads. Moving from 
one pile to the next posi- 
tion is accomplished quick- 
ly by slacking off the guys, 
raising the hammer until it 
engages a stop placed at 
the top of the leads, and 
then raising the entire 
driver by means of the der- 
rick. When the leads are 
shifted to the new position, 
they are lowered to contact with the back bracing, and 
the guys are tightened. No extra engine is required for 
this driver, and no extra material except the leads and 
hammer. The outfit was designed by C. C. Clark, con- 
tractor, Topeka, Kan. 





LIGHT PILEDRIVER IN PO- 
SITION FOR DRIVING 


Curved Pipe Used To Prevent Air Pockets 
in Concreting Scroll Case 
By R. C. HARDMAN 


Superintendent, Division of Municipal Engineering, The Panama 
Canal, Ancon, Canal Zone 


N THE construction of the extension to the Gatun 

hydro-electric station on the Panama Canal 4-in. 
black iron pipe was used satisfactorily for eliminating 
air pockets during the placing of concrete under the 
lower section of the scroll case for a 4500-kw. turbine 
unit. 

As will be seen by the accompanying illustration, it 
would be practically an impossibility to place the con- 
crete without having an accumulation of air at the 
points marked AA in the section unless some special 
means were taken to prevent it. At least, one could 


not be certain that such pockets did not exist in the 











(y> HUNDRED sheet piles per day, driven 4 ft. 
at a cost of 2c. per foot, is the record of a light 
anc inexpensive piledriver used at Kansas City, Mo. 
lhe driver is handled and operated easily by an ordinary 
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finished work. Air pockets in such locations being 
especially undesirable, the method shown and described 
was adopted after consideration of several others. 

Six lengths of 4-in. black iron pipe were bent to fit 
approximately the circumference of the scroll case at 
the sixth points in the horizontal plane. These were 
then placed as shown in the illustration and blocked 
in place with permanent blocking, with their inner 
- ends a few inches below the case and their outer ends 
slightly below the level of the rough floor of the tur- 
bine pin. Concrete of usual consistency was then 
poured all around the case nearly to the level of its 
bottom, after which a very wet mixture was placed. 
This. wet mixture was placed between the pipe bends 
and in but one segment at a time, so that the air would 
be forced out through the pipes on either side. As 
the air was forced out and the concrete flowed into po- 
sition, the excess overflowed into the pipes and appeared 
at the outer ends at approximately the same level as 
the inner ends. The outer ends were then filled. The 
pouring was carried continuously around the scroll- 
case, so that after the first segment was poured the air 
and excess concrete must escape through the pipe ahead 
of the pouring. The upper ends of the pipes were con- 
cealed by the tile flooring with which the turbine pits 
were finished. 

No originality is claimed for this method, but it is 
believed that it is not generally used and is as good a 
method of securing the desired results as is possible. 
The work was done by the forces of the Building Divi- 
sion of the Panama Canal, Hartley Rowe, resident engi- 
neer. The writer had charge of the work as acting 
superintendent. 


Small Leaks Are Large Losses 


By E. EARL GLASS 
Los Angeles, Calif. 

MALL but constant losses are often the serious 
ae and one cause of these is the common use of 
hauling equipment which distributes a part of every load 
along the route. Trucks, wagons and cars will become 
loose-jointed with continued use and abuse. Until they 
are overhauled the open joints should be stopped with 
canvas or burlap strips to prevent loss of sand, screen- 
ings or other fine materials. Strips may be nailed 
to the bottom edges of wooden dump-car doors to stop 
the spilling. Gondolas and steel dump cars are often 
received with several tons of stone or sand gone through 
a loose-fitting door or trap. Purchasers should insist 
that all openings be effectually stopped before loading 
so the carload will be delivered intact. 


Motor-Truck Frame for Use in Hauling 
Men to and From Work 


MOTOR-TRUCK frame for use in hauling laborers 
< \to and from construction work and in trans- 
ferring them from one part of the work to another is 
shown in the illustration. Being provided with a can- 
vas covering, it may also be used as shelter for men 
upon road work during showers. 

The frame is of light construction so it can be easily 
loaded or unloaded from the trucks by two or three 
men. This makes it possible to use it with the regular 
construction trucks which are employed for excavation 
and other hauling, the frame being removed on arrival 





MOTOR-TRUCK FRAME FOR TRANSPORTING LABORERS 


at the work. The bow frames are made of }-in. iron, 
and inch lumber is used throughout with the exception 
of the framing under seats, where 2-in. material is used 

This device has been found very convenient by Gu 
W. Pinck, assistant engineer in charge of maintenance 
of the sixth division, New York State Highway Depart- 
ment, who originated the idea. 


Submerged Pipelaying Experience in 
Shallow Water 


By THEODORE WARREN HACKER 
Resident Engineer for Norton, Bird & Whitman, 


Baltimore, Md. 

UBMERGED pipelaying across a series of water 

channels and intervening islands in the Potomac 
River is being conducted by novel methods for the new 
water-supply of Brunswick, Md. The crossing is at 
Knoxville, Md. The river at this point is 1925 ft. wide 
at low water, with a depth ranging from 12 in. to 4 ft. 
The water span is intercepted by five islands varying 
in width from 30 to 235 ft., making the widest water 
stretch 635 ft. The river bed is composed of conglom. 
erate, varying from small gravel to stones 3 ft. in size, 
with frequent outcroppings of bedrock that is especially 
hard. 

Universal cast-iron pipe 8 in. in diameter is being 
used, and was to have been laid in a 3-ft. trench and 
secured from movement by concrete anchors spaced at 
30-ft. intervals. It was purposed to excavate trench 
by blasting, for which holes were to be driven to grade 
18 in. apart for 100 ft., and loaded and bloated simul- 
taneously. The holes were to be driven through the 
gravel with sand machines and through the rock with 
churn drills. After several trials of this method, it 
was found that the sand machines in penetrating the 
gravel would literally collapse under successive blows 
before a depth of 16 in. would be reached. Also, the 
rock proved to be so hard that progress with churn 
drills was so slow as to be too costly in time and money 
Furthermore, the trench soon filled up with in-washing 
sand and gravel carried by the current, which runs 
from three to four miles an hour. 

In the shallow water it was at first not deemed neces- 
sary to use a dam to check the flow and divert the 
water, but it was found to be necessary in order to 
keep the trench free from shifting material. The 
method worked successfuily. To drill the rock it was 
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+o use steam drills, and after much difficulty a 
tyo-ton boiler was rolled across the river and erected 
a an island from which steam lines extend both ways 
across the water. 

As it was imperative that water be delivered to 
Brunswick this year, after several attempts at a 3-ft. 
trench, which, it was estimated, would carry the work 
‘nto cold weather, it was finally decided to lay the pipe 
i. an 18-in. trench, place bags of concrete side by side 
across the pipe and refill the trench. In places where 
the pipe is laid in shallow trench it is raised and the 
material is raked out from underneath with hooks and 
rakes. A dam of excavated material on the downstream 
side of trench will be left 1 ft. above the river bed, 
which in time will build up to this level, making its 
own pipe cover. 

The firm of Norton, Bird & Whitman, Baltimore, Md., 
is the engineer and the H. C. Brooks Co., Inc., Martins- 
burg, W. Va., is the contractor for this operation. 


decided 


Central Loading Plant for Motor 
Truck Haulage 


COMPACT loading plant operated with a rather 

‘\ high output by a small force is being used with 
motor truck haulage of proportioned batches, on paving, 
at Spencer, Iowa. As described by W. L. Fahey, city 
engineer, in the Concrete Highway Magazine, a crane 
equipped with a clamshell unloads the crushed stone 
from gondola cars onto a wood box tunnel a little above 
ground Jevel. The tunnel has gates operated from below 
by short-handled levers. These gates discharge onto a 
conveyor belt that carries the material to a bucket ele- 
vator to the top of the loading bin. From the bin the 
stone runs by gravity into a measuring box which is 
mechanically emptied into trucks. 

Bulk cement is delivered to the cement bin in freight 
cars, which are unloaded by a power-driven scoop.’ The 
cement is carried to the top of the bin by bucket con- 
veyors and is measured in a box before being emptied 
into the, trucks. Sand is handled in much the same man- 
ner as the stone. As the source of supply is local, the 
contractors use their own five-ton motor trucks to haul 
it from the washing plant to the bin. The loaded trucks 
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COMPACTLY ARRANGED LOADING PLANT FOR CONCRETE PAVING 
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run up an incline onto the platform, dump their loads, 
and the sand is carried by belt conveyor and bucket to 
the bin, from which it is measured into trucks. Elec 
tric motors operate the conveyors and elevators for each 
bin, 

Materials are hauled from the loading plant to the 
mixer by a fleet of 10 standard Ford trucks with 
specially designed bodies. These first receive the cor- 
rect amount of sand at the sand bin. They then pass 
under the cement bin, receive there the right amount of 
cement and proceed to the stone bin, where the correct 
volume of that material is loaded on top of the cement. 
For an average daily output of 1200 sq.yd. of 6-in. slab 
the loading plant crew consists of 1 foreman in charge 
and a mechanic, 2 men at the stone bin, 2 at the sand 
bin and 3 at the cement bin. Two machine operators 
handle the clamshell; there is a driver for each truck. 

The contractors for this operation are J. S. McLaugh- 
lin & Sons, Red Oak, Iowa. 
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NEWS OF THE WEEK 


New York, November 27—December 4, 1919 








State Departments in Massa- 
chusetts Reorganized 


Under the provisions ot the act pro- 
viding for reorganization of the ex- 
ecutive and administrative functions of 
the State of Massachusetts, the duties 
formerly performed by the various 
agencies are now vested in 16 depart- 
ments. Of interest to engineers is the 
creation of the departments of public 
welfare, public health, public safety, 
public works, public utilities and the 
Metropolitan District Commission. 

The Department of Public Welfare 
is under the supervision of a commis- 
sioner and an advisory board of six 
members, two of whom are women, all 
being appointed by the Governor, with 
the advice and consent of the Council. 
This department is charged with the 
study and investigation of problems 
relating to public interests, and to 
this end is organized into divisions of 
aid and relief, child guardianship and 
juvenile training. 

The Department of Public Health 
consists of the department as formerly 
organized. It is under the supervision 
of a commissioner, who is in charge of 
the various divisions relating to the 
supervision of state hospitals, investi- 
gations and education. 

The Department of Public Safety is 
charged with the supervision of boiler 
inspection, elevator regulations, fire 
prevention and the control of the dis- 
trict police. 

The Department of Public Works 
comprises the former Highway Com- 
mission and the Commission on Water- 
ways and Public Lands. It is organ- 
ized as two divisions—a division of 
highways and a division of waterways 
and public lands. The department in 
general is under the supervision and 
control of a commissioner called the 
Commissioner of Public Works (salary, 


$7500) and four associate commis- 
sioners of public works (salaries 
$6000). The term of the commissioner 


is three years. Two of the associate 
commissioners serve for two years, 
two for one year. The commissioner 
appoints division heads, the registrar 
of motor vehicles and the various en- 
gineer-assistants and executive officers. 
He also approves all contracts and 
supervises all expenditures of the De- 
partment of Public Works. All rules 
and regulations under provisions of the 
existing law and pertaining to high- 
ways, public lands and automobiles 
shall be drafted by the commission and 
take effect when approved by the board. 

The Department of Public Utilities 
is under the control of a commissioner 
and four associates appointed for 

(Concluded on page 970) 
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This Week’s News 


This issue carries news cur- 
rent for the week ending Dec. 138. 


It is dated Nov. 27—Dec. 4, to 
preserve the sequence of num- 
bers in the volume. 





Conference of Founder Societies 
and A. A. E. 

A joint conference of secretaries and 
other officials of the four leading na- 
tional engineering societies and the 
secretary of the American Association 
of Engineers was held in New York on 
Dec. 8, with the object of discussing 
the possibility of codperating in a 
proper apportionment of technical and 
professional work between the various 
organizations. It is understood that 
distinct progress was made toward con- 
centrating technical work in the one 
group of organizations and _ profes- 
sional work in the other. 


Constructors Continue Coal Plea 

Through its president, Ernest T. 
Trigg, the National Federation of Con- 
struction Industries, Dec. 4, again ad- 
dressed the Central Coal Committee of 
the United States Railroad Administra- 
tion on the subject of permitting cer- 
tain classes of construction industries 
priority in coal during the strike situa- 
tion. Representations had previously 
been made to the coal committee, but 
these were without result. Up to the 
present writing no further pricrities 
had been granted. 





M. I. T. Contracts With Industries 

In connection with the drive of the 
Massachusetts Institute of Technology 
for $4,000,000 to match an equal amount 
offered by “Mr. Smith,” the institute’s 
anonymous benefactor, the executive 
committee of the institute has approved 
a plan whereby the industrial organ- 
izations of the country may retain the 
technical services of the institute. Such 
services include making available for 
five years its library and files, and 
conferences with its technical staff on 
problems pertaining to the business of 
the company seeking such service. Rec- 
ords of the qualifications, experience 
and special knowledge of the alumni 
are to be kept and made available. For 
the solution of special technical prob- 
lems, the company will be advised as 
to where this service can best be ob- 
tained. Twenty-two organizations have 
already signed such contracts, $416,500 
being obtained, in sums ranging from 
$500 to $25,000. 
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Make Plans To Accomplish 
Industrial Peace 


President’s Conference in Washington 
Formulates System To (Obtain 
the Necessary Facts 
(Washington Corresponds icc) 

After a week of daily meetings held 
in executive session, President Wilson's 
new industrial conference has f, rmv. 
lated a plan of procedure to obtain ¢h 
necessary facts from which : definit: 
program pointing toward 
peace may be evolved. 

Without any preconceived plan o 
attacking the task assigned them, the 
16 members of the conference came ¢ 
Washington at the invitation of th 
President. The problem that con. 
fronted them was the plan of pro. 
cedure, and, unlike the members of 
the first conference, the members chos 
to deal with machinery and meti 
cf handling and preventing labor dis. 
putes rather than deal with industria! 
principles. 

Industrial disputes were divided by 
the conferees into the following 


ndustrial 


groups: Federal, state and municipal 
employees; employees of public utili. 
ties, and employees of private indus. 
tries. Whether employees coming un- 
der the first groups should be allowed 


to strike and what methods should h 
used to prevent such action, was th 
problem assigned to a special committe: 
of the conference, which reported to th: 
entire membership. It is the plan of 
the conference to deal similarly with 
the other groups of employees. 

In order to expedite the collection of 
data upon which the conference wil! 
base its future decisions, Henry R 
Seager, professor of economics, Colum- 
bia University, has been appointed ex- 
ecutive secretary of the conference. 

Other economic experts, who wil 
assist Professor Seager in the collec- 
tion and collation of facts, have been 
added to the conference staff. 

“We are trying to arrange a perma- 
nent system, not a truce,” said one of 
the members of the conference. “Ma- 
chinery to prevent the necessity for 
strikes is as much an object of the con- 
ference as the machinery to stop strikes 
after they have started.” 

It is the plan of the conference tc 
take a recess from Dec. 19 to Jan. 5. 
Before the recess, the conferees expect 
to have a definite outline of how they 
propose to handle and prevent labor 
disputes. After the recess, represents 
tive employers and employees will b 
called before the conference to preset 
the facts of their respective sides. 

The conference expects to utilize the 
data accumulated by Congressional 
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committees which have investigated 
labor disputes, data collected by Fed- 
eral commissions, and the conclusions 
of the British and Canadian industrial 
conferences. ; 

A tentative report will be published 
after sufficient data have been collected. 
Before publishing and presenting the 
fnal report to the President, the con- 
ference will take into consideration 
such criticism as will follow the pub- 
lication of the preliminary report. 

The members of the conference are 
W. B. Wilson, secretary of labor, 
chairman; Thomas W. Gregory, George 
W. Wickersham, Oscar S. Straus, F. 
W. Taussig, Samuel W. McCall, Her- 
bert C. Hoover, Martin H. Glynn, H. 
C Stuart, W. O. Thompson, Julius 
Rosenwald, O. D. Young, H. J. Waters, 
Stanley King, Henry M. Robinson and 
Richard Hooker. 





Engineering Council Makes Direct 
Appeal for Funds 

On account of the increased cost of 
services, Engineering Council has is- 
sued a direct appeal to engineers of the 
country for personal contributions to 
aid in carrying on the activities of the 
National Service Committee headquar- 
ters in Washington. 

It is pointed out that for the calendar 
year 1919 the member societies of En- 
gineering Council have been able to 
provide $25,000, but that the council 
will need not less than $50,000 for the 
calendar year 1920, including the cost 
of the National Service Committee’s 
headquarters in Washington. The 
statement is made, that aside from the 
possible appropriation of the member 
societies, not less than $30,000 will be 
needed. 

The agreement is binding upon all 
work performed within the geograph- 
ical limits of Greater New York and 
Long Island, and in such additional ter- 
ritory as is included in the provisions 
of existing trade agreements between 
the several trade associations of em- 
ployers and the unions of their trades. 





Urging Commerce Bodies To 
Indorse Jones-Reavis Bill 

Engineers in the Chicago Association 
of Commerce are attempting to get that 
body to indorse the Jones-Reavis bill 
providing for a national Department of 
Public Works. In Denver the Civic and 
Commercial Association has had the 
matter presented to the board of direc- 
tors through its mining bureau. A 
committee, of which some engineers 
are members, has the matter in hand. 





Mississippi Proposes Road Bonds 


In accordance with the highway con- 
vention held in Jackson, Miss., Oct. 23, 
me committees of attorneys and civil 


engineers met Nov. 18 at the office of 
the State Highway Commission to 
fram: 2 bill authorizing the issue of 
$25,00( 000 in road bonds. The bill will 
be considered by the Mississippi legis- 
ative session in January. 


Railroads May Not Be Returned 
at Beginning of the Year 


In the past week a decided change in 
opinion among officials and legislators 
in Washington has taken place with re- 
gard to the likelihood of the railroads 
being returned to their owners on the 
first of the year, in accordance with 
previous statements of Director Gen- 
eral Hines, which followed opinions of 
the President. Due to the apparent im- 
possibility of putting into effect an ade- 
quate legislative program by the first 
of the year, it is now considered by 
many that it will not be possible to 
return the roads to their owners at that 
time. 

On Dec. 8 a vote on the Cummins 
bill in the Senate was halted by a 
parliamentary tangle, and it is now 
likely that another vote will not be 
possible for several days, to permit the 
bill to go to conference with the House, 
together with the Esch bill, already 
passed by the House. 

In the meantime Director General 
Hines has completed his report to 
President Wilson on his recent confer- 
ences with Chairmen Cummins and 
Esch of the Senate and House Com- 
mittees, respectively, but up to the 
present writing no intimation as to the 
nature of the report had been made 
public. 

A conference of the six Governors 
of New England States, held in Boston 
Dec. 10 on invitation of Governor 
Coolidge of Massachusetts, adopted re- 
solutions urging that financial assist- 
ance be given the New England rail- 
roads after they are returned to pri- 
vate control, and protesting against 
such return, under present conditions, 
as spelling disaster to these lines. 





Canadian Waterway Men Favor 
St. Lawrence Improvement 


The first Canadian waterways con- 
vention was held at Windsor, Ont., Nov. 
18-19, 1919, with the object of effecting 
an organization to further the project 
of a great inland waterway from the 
Atlantic Ocean to Lake Superior. 
About 100 delegates were in attend- 
ance. E. L. Cousins, chief engineer of 
the Toronto Harbor Commission, said 
the channels in Toronto harbor have 
been deepened to 30 ft. to accommodate 
oceangoing vessels, in anticipation of 
the deepening of the St. Lawrence. C. 
P. Craig, Duluth, emphasized the need 
of greater transportation facilities for 
the Northwest. He would do all in his 
power to further the plan for making 
the Great Lakes the Mediterranean of 
the American continent. The Hon. 
Frank Keefer, Port Arthur, said the 
railways had failed to meet the prob- 
lem of carrying the increased produc- 
tion of the Northwest, which could only 
be solved by deepening the St. Law- 
rence. This would make available more 
than 1,000,000 hp. for Ontario and New 
York. The project would involve the 
expenditure of $100,000,000, less than 
one-fifth of the cost of the Panama 
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Canal, and would add 1000 miles to 
the coast line of the United States. 

At the second day’s session an or- 
ganization was formed under the name 
of the Canadian Deep Waterways and 
Power Association, with the following 
officers: W. M. German, Welland, hon- 
orary president; Sir Adam Beck, Lon- 
don; and Mayor Thomas L. Church, 
Toronto, honorary vice-presidents; O. 
E. Fleming, Windsor, president; E. L. 
Cousins, Toronto, vice-president; F. M. 
Sclanders, Windsor, secretary-treas- 
urer. Resolutions were adopted favor- 
ing the Great Lakes-Welland-St. Law 
rence route to the ocean, and declaring 
that one of the objects of the associa- 
tion will be securing the development 
and deepening of the St. Lawrence 
waterways system along the lines on 
which the Great Lakes-St. Lawrence 
Tidewater Association is now working. 


Standardize Stone Sizes 


In order to facilitate the supply of 
crushed stone for road purposes, rep- 
resentatives of the highway depart- 
ments of New York, New Jersey, Penn- 
sylvania, Delaware and Maryland and 
of the crushed-stone producers of those 
states met in Philadelphia Nov. 18 and 
agreed on one standard size for stone. 
It was found that each state had a 
different standard, and that this situa- 
tion resulted in slowing up production, 
due to the necessity of changing screens 
and stocking different sizes. The stand- 
ard stone adopted was that passing a 
2%-in. screen and retained on a §-in. 
screen. The _ sizes between these 
meshes are to be the crusher run. 

The meeting was called at the in- 
stance of Lieut. Col. W. D. Uhler, state 
highway engineer of Pennsylvania. Be- 
sides the representatives of the stone 
interests and Colonel Uhler, there were 
present W. G. Thompson, state high- 
way engineer of New Jersey; Charles 
G. Upham, state highway engineer of 
Delaware; J. N. Mackall, state high- 
way engineer of Maryland, and William 
Treadwell, representing Frederick 
Stuart Greene, state highway commis- 
sioner of New York. 


Michigan Registration Board for 
Engineers and Architects 


Appointments to the Michigan Board 
of Examiners of Architects, Engineers 
and Surveyors, created under the stat- 
ute abstracted in Engineering News- 
Record of May 1, 1919, p. 889, are as 
follows: Emil Lorch, professor of 
architecture, University of Michigan, 
Ann Arbor; George L. Harvey, archi- 
tect, Port Huron; Edward M. Walker, 
grade-separation engineer, Michigan 
Central R.R., Detroit; John A. Broad, 
Luce County road engineer, Newberry 
(trained as a mining engineer, but re- 
cently in road work); John J. Cox, 
Washtenaw County road engineer, Ann 
Arbor; Joseph A. Lardie, heating engi- 
neer, Pulte Plumbing & Heating Co., 
Grand Rapids; and George Jerome, 
civil engineer and surveyor, Detroit. 
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Would Make Construction Division 
Part of Public Works Dept. 


A bulletin issued at Washington, 
Nov. 26, by the Engineers, Architects 
and Constructors’ Conference on Na- 
tional Public Works contends that the 
Construction Division of the Army 
should be given an independent status 
outside the jurisdiction of the War 
Department, and that it should be 
eventually transferred to the proposed 
Department of Public Works. The rea- 
sons given for the proposed change are 
that the division’s work is of a strictly 
noncombatant nature; that Army 
methods and Army experience are alt 
solutely unnecessary to its proper func- 
tioning; and that its personnel con- 
sists almost entirely of civilian engi- 
neers and constructors. 

According to the bulletin, the work 
of the Construction Division is not yet 
completed. The cantonments which 
were constructed during the war were 
of but temporary nature, and will not 
provide proper housing facilities for the 
permanent personnel of the regular 
Army. There are, the bulletin says, 
in the United States housing facilities 
of a permanent and usable nature for 
something less than 100,000 troops, and 
to care for the 300,000-odd men, which 
seems to be the minimum proposed by 
new Army legislation, it is necessary 
to provide additional facilities for some 
200,000 men and officers. The bulletin 
states that Brig. Gen. R. C. Marshall, 
head of the Construction Division, es- 
timates that its annual expenditure for 
some years to come will be not less 
than $100,000,000, and as that figure 
is said to exceed the total amount an- 
nually expended by the entire Quarter- 
master Corps during the period previ- 
ous to 1917, the Construction Division 
should not operate as part of the Quar- 
termaster Corps, or any other corps, 
but should be placed on a parity with 
them. 


Final 27-Mile Stretch Is Paved on 
“Ridge Route” in Southern 
California 

The “Ridge Route” between Bakers- 
field and Los Angeles was constructed 
by the California Highway Commission 
several years ago to cut 25 miles from 
the shortest route then existing between 
the two cities. The rather unusual fea- 
tures of the road were described in 
Engineering Record of Sept. 11, 1915, 
p. 322, and in the following issue edi- 
torial comment appeared on the policy 
of carrying out expensive construction 
through nontributary territory in order 
to get a short through route. 

Decision to pave the entire ridge 
route was made last year, and the work 
was soon carried out on those sections 
along which traffic could be carried at 
ene side while paving was under way. 
The central section, 27 miles in length, 
was, however, a formidable undertak- 
ing and was postponed until this 
autumn. During this part of the work 


all traffic had to take a detour that 


added 25 miles to the distance between 
terminals. Cement and steel had to 
be hauled 40 miles from the railroad, 
sand and gravel were hard to find along 
the line, and water was piped a total 
of 17 miles. 

The paving has just been completed 
by highway commission forces for about 
$100,000 less, it is reported, than the 
lowest bid on the job and in less time 
than the limit set in the proposed con- 
tract. 

The work was advanced from both 
ends simultaneously. The pavement is 
20 ft. wide and has a minimum thick- 
ness of four inches. 


Wyoming Plans Permanent State 
Good Roads Association 


Considerable extension in the road- 
building program of Wyoming was in- 
dicated in a recent good roads confer- 
ence held at Cheyenne. The proposal 
was made that Wyoming’s next step in 
its highway development program be 
the voting of $25,000,000 worth of 
bonds, and the 300 delegates attend- 
ing the conference were asked to give 
their support to the proposal. 

From delegates to the conference, in- 
vited by Governor Carey, one man 
from each county was named to rep- 
resent his county on a committee to 
map out a program leading to the es- 
tablishment of a permanent good roads 
organization. 


Pennsylvania’s 1919 Road Con- 
tracts Total 649 Miles 


Construction contracts awarded by 
the Pennsylvania State Highway De- 
partment from Jan. 1, 1919, to Nov. 
30, 1919, inclusive, totaled 648.78 miles, 
the contract price for this work being 
$27,020,120.66. This figure includes 
contracts on state highways, county 
contracts, and state-aid contracts. The 
majority of the road contracted for in 
Pennsylvania during 1919 is of rein- 
forced-concrete type, the remaining 
mileage being divided among _ bi- 
tuminous concrete, brick, sheet asphalt, 
and plain concrete. The 486.21 miles 
of reinforced concrete contracted for 
aggregated $21,558,111.65, or an aver- 
age cost of $44,358.25 per mile. All 
but 60 of the 648.78 miles contracted 
for were on primary and secondary 
highway systems, and state-aid on 
highway routes. On the primary sys- 
tem alone contracts were awarded for 
the construction cf 512.61 miles of 
road, the contract price aggregating 
$21,514,212.83. 


New Shipbuilding Program 
Proposed 

Announcment has just been made by 
the United States Shipping Board that 
it is preparing plans for a new ship- 
building program of 1,000,000 dead- 
weight tons carrying capacity of ships, 
distinct from the emergency war pro- 
gram, and that it will present these 
plans to Congress. 


Col. W. D. Sohier Resig::. From 
Mass. Highway Comm <sion 


Col. W. D. Sohier, for yea 
member of the Massachu Stat 
Highway Commission, and for the pas 
eight years chairman, rr y +e 
dered his resignation, pend the r 
cent reorganization of 
administrative departments. 

In many respects, Colo: So} 
was the pioneer in this cow 
framing of highway legis!:1i 
taining to the regulation of trafic, 7 
drafted the laws, now on + 
beoks of the State of Ma usetts, 
regulating the speed of automobiles 
and providing for the revocation 6 
licenses of drivers convicted of certaiy 
offenses. He helped to administer ¢} 
laws, and worked out a uniform auto. 
mobile law which laid the foundatioy 
for the present system in Massachy 
setts. 

Colonel Sohier early became a strong 
advocate of the good-roads movement 
and interested himself in method 
means for the development and stand 
ardization of state highways. Twenty 
years ago he began his investigations 
of the problem of the preservation 
road surfaces against the wear an 
tear of automobile traffic. He experi- 
mented with calcium chloride, at that 
time in use to some extent in England, 
and later with oil products. 

In 1908 Colonel Sohier became 
member of the Massachusetts Stat 
Highway Commission, and at on 
started a scheme of providing efficient 
maintenance which has been followed 
out and has resulted in placing Mas- 
sachusetts in the foremost ranks in 
this respect. Experimental 
were established—sand-oil 
the soft, sandy district of Cape Cod 
macadam sections in other parts « 
the state, and gravel and stone mix- 
tures in heavily traveled parts. Thes 
experimental sections were noticed a! 
studied by engineers from all parts of 
the country. 

Early achievements of Colone! Sohie 
in this field of engineering were not- 
able. Under his direction the first 
power spraying machine for distribut- 
ing asphaltic materials on road sut- 
faces was introduced; a machine t 
spray the heavier tar and asphal 
products also was developed. 

Under the supervision of 
Sohier a strong, efficient engineerine 
department was developed, w! 
come to be recognized throughout t 
country as a leader in the field of high 
Way engineering. 

Colonel Sohier for many years pas! 
has been a prominent figure at nation 
read conventions. 
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City Administrator Wanted 


Under the new city charter of Akron, 
Ohio, which goes into effect on Jan. 1, 
1920, the new council will appomt ® 
chief administrator or city manage? 
The tentative salary for the office § 
$10,000 a year. 
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for Detroit River 
Being Studied 

tions looking toward the 

n of a bridge across the De- 

to connect Detroit and 

Canada, have just’ been 

lraffic and location studies 

|. The work has been placed 

nds of Gustav Lindenthal, 

f the Hell Gate arch bridge 

ner of the proposed 3100-ft. 

River suspension bridge, as 

engineer, and Charles E. 

s chief engineer for the joint 

of the American and Canadian 

' which will undertake the 

struction. 

Vhile the need for better traffic con- 
ection across the river has been felt 
for years, the increase of traffic with 
the phenomenal growth of Detroit has 
ade it imperative that modern means 
of carrying passengers and freight be 
provided soon. The great development 
f Windsor industrially is an important 
factor in this need. It is held that con- 
ditions call for a bridge of large capac- 
y. Present views favor a double-deck 
structure to carry roadway traffic, 
treet cars and steam trains. While the 
heavy vessel traffic of the Lakes must 
not be obstructed in any way, all navi- 
gation requirements can be met by 
either a cantilever or a_ suspension 
bridge of from 1800 to 2400 ft. span, 
lepending on the final location adopted. 
These proportions will give the new 
structure rank among the greatest 
bridges of the world, though the cost, 
as estimated, is moderate. Local re- 
ports name figures between $20,000,000 
and $30,000,000. 


Bridge Project 


Water Works, Association Elects 
Nominating Committee 


The American Water Works Associa- 
tion has reported the result of the bal- 
lot for the nominating committee for 


the coming election of officers, as 
follows: 


Charles R. Henderson, chairman; man- 
Ol the Water company, Davenport, Ia. 
t 1—Frank A. Barbour, consulting 

, 1120 Tremont Temple, Boston. 
rict 2—Lyman P. Hapgood, superin- 
ident water and light, Jamestown, N. Y. 
_, distri t See H. Long, City Hall, 
_ Distric i—Henry B. Morgan, manager 

reoria Water-works, Peoria, II. 

istrict 5—Chester R. McFarland, secre- 
a manager Tampa water-works, 


. a. 
ct 6—F. W. Cappelen, city engineer, 
s 


r 1 
eapo 


The officers to be elected are presi- 


dent, vice-president, treasurer, one 
trustee from district 2 and one trustee 
from distriet 5, the former district con- 
sisting of the State of New York, and 
the latter of the Southern states. 


December Water Works Meeting 


The Nx w York Section of the Amer- 
ican Water Works Association will hold 
4 meeting at the Park Avenue Hotel, 
New York City, Dec. 17. It will be 
Preceded by a luncheon. Francis H. 
Sherrerd will describe the 30-in. flexible 
Joint ine under the Hackensack River 
‘or the water-supply of Jersey City, 
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N. J. The method of laying a 36-in. 
line across the Narrows from Brooklyn 
to Staten Island will be outlined by a 
representative of the New York Board 
of Water Supply. In addition to sub- 
aqueous water lines, there will also 
be discussed the suggested improve- 
ments in iron for pipe. 


Lieut. Col. Keller, Former Deputy 
Chief Engineer, A. E. F., 
To Be Promoted 


A communication from Washington, 
dated Dec. 7, contains the information 
that Lieut. Col. Charles Keller, until 
recently brigadier general and deputy 
chief engineer of the American Expe- 
ditionary Forces, has been nominated 
by the President for promotion to the 
rank of colonel, Corps of Engineers, 
U. S. A. The appointment is to be 
effective from Sept. 19, this year. 

Colonel Keller was graduated from 
the Military Academy in the class of 
1890. His experience in the service 
has been varied and valuable, and has 
covered most fields open to an engineer 
officer. From Dec. 27, 1898, to Mar. 
15, 1903, he engaged in river and har- 
bor work, first for one year at Port- 
land, Me., under the immediate orders 
of Maj. S. W. Roessler; then until Apr. 
28, 1901, he was secretary of the Mis- 
souri River Commission; and, following 
that assignment, was himself in charge 
of improvements of rivers and harbors 
on the east shore of Lake Michigan 
from Apr. 30, 1901, to Mar. 15, 1903. 
He served in the Philippine Islands 
from May 1, 1903, to Aug. 15, 1905, 
as engineer officer, Department of 
Mindanao, and as engineer of the Moro 
Province. Concurrently with his Phil- 
ippine assignment he served from Apr. 
1, 1903, to Sept. 15, 1905, in command 
of Co. K, First Battalion of Engineers, 
and from Aug. 13, 1905, to Sept. 15, 
1905, commanded the battalion. From 
Sept. 20, 1905, until the beginning of 
preparations for the great war, he 
served as engineer of the 11th Light- 
house District and was in charge of 
the survey of the Northern and North- 
western lakes, with headquarters at 
Detroit, Mich. 

With rank of brigadier general he 
joined the staff of Maj. Gen. W. C. 
Langfitt, chief engineer, A. E. F., as 
deputy, at the time preparations were 
being made for the great American 
offensives. During part of his service 
in the theater of operations he was 
assistant to the Chief Engineer at Gen- 
eral Headquarters, acting as the lat- 
ter’s liaison and executive officer in 
relations with the Commander-in-Chief 
and the General Staff. For his services 
in France General Keller received 
among other decorations the French 
Legion of Honor. 

Upon General Keller’s return to the 
United States in the early summer of 
this year, he reverted to his pre-war 
rank of jieutenant colonel, and was as- 
signed to duty as a member of the 
Board of Engineers for Rivers and 
Harbors. 
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Bureau of Standards’ Current 
Budget 

For the ensuing year the Bureau of 
Standards has asked Congress for 
nearly $3,000,000. Among the items of 
the estimates are: For continuation of 
the investigation of structural mate- 
rials, $250,000 (an increase of $125.,- 
000 over the present appropriation) ; 
for investigation of fire-resisting prop- 
erties of building materials and condi- 
tions under which they may he used 
most efficiently, and for the stabiliza- 
tion of types of appliances for fire 
prevention, $65,000 (an increase of 
$40,000); to study methods of meas- 
urements and technical processes used 
in the manufacture of brick, tile, terra 
cotta and other clay products, $50,000 
(an increase of $30,000); for technical 
investigations, in codperation with the 
industries, of fundamental problems 
involved in industrial development fol- 
lowing the war, with a view to assist- 
ing in- the permanent establishment of 
the new American industries developed 
during the war, $250,000 (an increase 
of $200,000). 


American Contractors Invited to 
Bid on Colombian Tunnel 


The Department of Antioquia, Repub- 
lic of Colombia, South America, is plan- 
ning the construction of a tunnel on the 
Antioquia Ry. through the La Quiebra 
Mountain. American contracting com- 
panies have been invited to submit bids 
according to advices received by the Bu- 
reau of Foreign and Domestic Com- 
merce. The tunnel will be approxi- 
mately 12,250 feet long, and engineers 
of the Department of Antioquia have 
estimated that it will cost about 
$2,000,000. 

More detailed information regarding 
the tunnel project may be obtained 
from the American Consular agent at 
Medellin. The Bureau of Foreign and 
Domestic Commerce will furnish the 
name of the engineer in charge, to in- 
quiries referring to file No. 40802A. 


Rapid Transit Engineers Organize 


At a meeting of engineers engaged 
in rapid-transit construction in New 
York City, Dec. 8, a rapid-transit sec- 
tion of the American Association of 
Engineers was organized. One of the 
first undertakings of the section will 
be to induce the city Board of Estimate 
to adopt the budget formulated by the 
Transit Construction Commissioner, 
which provides increased compensation 
for the engineering staff. 


Elect Officers on Detroit 
Examining Board 


At a meeting of the Board of Exam- 
iners for the Registration of Architects, 
Engineers and Surveyors in the State 
of Michigan, held Nov. 8, 1919, the fol- 
lowing officers were elected: George 
Jerome, Detroit, president; Prof. Emil 
Lorch, Ann Arbor, vice-president; John 
J. Cox, Ann Arbor, secretary. 
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State Departments in Massa- 
chusetts Reorganized 
(Concluded from page 966) 


terms of one, two, three, four and five 
years, respectively. The chairman of 
this board is designated by the Gov- 
ernor. This board has jurisdiction over 
different classes of corporations, and 
rules on the adoption of rates and 
policies of gas and electric corporations. 

The Metropolitan District Commis- 
sion controls the functions of the Met- 
ropolitan Sewerage and Water Board 
and the Metropolitan Park Board. It 
is under the supervision of a commis- 
sioner (salary $6000) and four asso- 
ciates (salaries $1000) appointed by 
the Governor with the advice and con- 
sent of the Council. 

This act took effect Dec. 1. 
the exception of the naming of Col. 
Richard K. Hale as an associate com- 
missioner of public works, the appoint- 
ments all went to lawyers and business 
men. 

The following is a roster of the new- 
ly appointed officials: 

Department of Public Works—Com- 
missioner, John N. Cole, Andover; Di- 
vision of Highways—Associate Com- 
missioners, F. D. Kemp, Springfield; 
and J. W. Synan, Pittsfield; Division 
of Waterways and Public Lands—As- 
sociate Commissioners, J. B. Baxter, 
Milton; and R. K. Hale, Brookline. 

Metropolitan District Commission— 
Commissioner, James A. Bailey, Arling- 
ton; associate commissioners, E. F. 
Whitney, Milton; Charles S. Baxter, 
Boston; F. G. Hall, Boston; W. H. 
Squire, Boston. 


Work Resumed by American Com- 
mittee on Electrolysis 


Field investigations on the electro- 
lysis of underground pipes and struc- 
tures have been taken up by the Ameri- 
can Committee on Electrolysis, working 
in codperation with the United States 
Bureau of Standards. The work’ is be- 
ing resumed where it was interrupted 
by the war and as it was left by the 
printed report of October, 1916. 

The committee consists of 27 mem- 
bers, there being three each from the 
following nine organizations: Ameri- 
can Institute of Electrical Engineers; 
American Gas Association; American 
Electric Railway Association; Ameri- 
can Water Works Association; Ameri- 
can Telephone & Telegraph Co.; 
National Electric Light Association; 
Natural Gas Association; American 
Railway Engineering Association; na- 
tional Bureau of Standards. In the 
coéperative work being done with the 
United States Bureau of Standards 
each of the organizations named is 
represented by an expert chosen by it. 
The report made by the Bureau of 
Standards will be submitted to the gen- 
eral committeé for approval. 

Thé chairman of the main committee 
is Bion J. Arnola, consulting engineer, 
Chicago. The American Water Works 





The Eastern Ontario Hydro-Electric 
Municipal Union was recently organ- 
ized at Brockville, Ont., by about 150 
representatives of municipalities in 
eastern Ontario, from Kingston to the 
Quebec border, the object being to se- 
cure the development of water powers 
in that section and obtain the advan- 
tages of cheap electrical energy similar 
to those enjoyed in western Ontario. 
It was stated that the rates for elec- 
tricity supplied by the Cedar Rapids 
Co. to municipalities in the East ranged 
from $45 to $70 per horsepower, while 
in western Ontario the rate was as low 
as $9 per horsepower. Resolutions 
were adopted urging the codperation 
of the Federal and provincial Govern- 
ments with the Hydro-Electric Power 
Commission to secure power develop- 
ment on the St. Lawrence between 
Morrisburg and Cornwall, and that one 
member of the Hydro-Electric Comis- 
sion should be chosen from eastern 
Ontario. Mayor W. A. Lewis of Brock- 
ville was nominated for the position. 
The following officers were elected: 
President, W. B. Reynolds, Brockville; 
vice-presidents, Mayor Fetterby, Corn- 
wall; R. F. Elliott, Kingston, and R. 
McEwan, Renfrew; _ secretary-treas- 
urer, J. A. Johnston, Brockville. 





Viaduct Cost Apportioned Among 
Eight Parties 

Under an order issued by the Public 
Service Commission of Pennsylvania 
Nov. 20, the cost of the viaduct and 
bridge to be built across the Lehigh 
River at Bethlehem, Penn., is to be 
apportioned among eight parties. The 
total cost of the structure is estimated 
at $2,315,000. Of this sum the Counties 
of Northampton and Lehigh are each 
to pay $450,000; the Central R.R. of 
New Jersey and the Philadelphia & 
Reading R.R., jointly, $500,000; the 
Lehigh & New England R.R., $15,000; 
the Lehigh Valley Transit Co., $100,- 
000; the City of Bethlehem, $405,000, 
and the Bethlehem FE cidge Commission, 
$395,000. The last item has been raised 
by private contribution. Bids for con- 
struction of the viaduct are now being 
called for. 
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Association is represented on the main Civil Service Examinations 
committee by E. E. Minor, New Haven, : . 

Conn., and Nicholas S. Hill, Jr. and _Canada.-—Assistant in wood pres 
Alfred D. Flinn, New York City. This ¢TVation, Forest Products | aborato, 
association has as its expert Prof. L. A. Montreal, Department of the Interioy 
Hazeltine of Stevens Institute, Hobo- $1320 per year. File application yiy 
ken, N. J. Civil Service Commission of Canada 
Ottawa before Dec. 18. ‘ 
St. Louis Contractors Join A. G. C. United States 
The several classes of contractors is ta si 
in St. Louis recently voted to amalga- or United States civil service ¢y. 
maie and become a chapter of the ere listed below, apply to the 
Associated General Contractors of nited States Civil Service ( nission, 
America. The action was taken as a Washington, D. C., or to any lo 
result of the visit to*that city of the office of the commission, for form 1319 
president and secretary of the Asso- Town mana 2 
Y , ager, $2400 per year, De 
ciated General Contractors. 16. To fill vacancy in Ordnance De 
partment, Nitrate Plant No. 1, Muses 
__ Organize Eastern Ontario Hydro- re Als. File applications befor 
With Electric Municipal Union 
Structural steel inspector, Nays! 


Ordnance Plant, South Charleston, W 
Va., $7.04 per diem, Dec. 23. File a 
plications before Dec. 23. 


Architectural and structural ste¢} 
draftsman, Lighthouse Service, Key 
West, Fla., $1560 per year, Jan. ¢ 
File application before Jan. 6. 


Fire-prevention engineer, office of Di. 
rector of Purchase and Storage, War 
Department, duty throughout United 
States, $2500 to $4000 per year, Jan, 
13. File application before that date 











ENGINEERING SOCIETIES 





Calendar 





Annual Meetings 





BRIDGE BUILDERS’ &_ STRUC- | 
TURAL SOCIE a ae 50 Church St, | 
New a City; Jan. 16, New | 


York City 

AMERICAN soc IETY OF CIVIL EX- 
GINEERS, 29 W. 39th St, New 
ho City; Jan. 21-22, New York 


ENGINE E ae INSTITUTE OF | 
CANAD: General Secretary, | 
ee $ Keith, 176 M: instie Id | St 

treal;: Jan. 27-29, Montrea 

AME ee AN ROAD BUILDE R s’ AS 
SOCIATION, 150 Nassau St., New 
York City; Feb. 9 73, Louisville 











| 
1 
y. 

AMERICAN WOOD-PRESERVERS 
ASSOCIATION; Secretary-Treas- 
urer, F. J. Angier, Mt. Royal Sta- | 
tion, Baltimore; Feb. 10-12, Chi- | 
cago. \ 

AMERICAN CONCRETE PIPE AS- | 
SOCIATION; 210 South La Salle | 
St., Chicago; Feb. 20-21, Chicago. | 





The Cleveland Engineering Society 
was addressed Dec. 9 by W. H. Weingar, 
precision-gage expert, Pratt & Whit- 
ney Co., Hartford, Conn., who spoke 
on the subject of “Manufacturing 
and Measuring in Millionths of a 
Inch.” At the luncheon Dec. 5 John 
A Alburn, counsel for petitioners for 
the creation of a conservency district! 
in Cuyahoga County, Ohio, spoke © 
“The Cuyahoga Valley Conservancy 
Plan.” At the meeting Dec. 16 W. J. 

















Reck, director of research, American 

pjiine Mills Co., Middletown, Ohio, 
a , paper on “Manufacture and 

tic Testing of Electric Sheet.” 

\ Billings, Mont., Chapter of the 
\ssociation of Engineers is 
of formation. A meeting in 

Nov. 25 was attended by 22 

The meeting was the resu!t 


\merican 


ce 






engineers. 


of a call issued by F. D. Monty, district 
engineer of the Montana State High- 
way Commission at Billings. Mr. 


Monty was elected temporary chairman, 
4. E. Lamb was elected temporary 
cecretary, and steps were taken for the 
formation of a local chapter of the 


association. 


The American Association of Engi- 
neers recently organized a section at the 
University of Kentucky, Lexington, 

th a number of members of the fac- 

and students in the engineering 

lleees as charter members. J. M. 

ngell, a traveling representative of 
hicago, and also representing Engi- 

ing and Contracting, presented the 
urpose of the society. to the students 

d faculty, and the following were 
omong those enrolled: Prof. D. V. Ter- 
rell, head of the department of civil 
engineering: Prof. William A. New- 
man, Prof. W. J. Carroll and Prof. 
M. F. Melton. As soon as the neces- 
sery formalities can be complied with, 
the Lexington chapter will be organ- 
ized, 


The Oklahoma Chapter of the Amer- 
ican Association of Engineers has been 
asked to name one representative to a 
civic advisory board of nine members 
which the city council has created to 
give it expert advice and assistance in 
administration matters. 


The Louisiana Engineering Society 
held a regular meeting Dec. 8 at which 
Allen E. Washburn, Government engi- 
neer in charge of works at the mouth 
of the Mississippi River, presented a 
paper on “An Open Mouth for the 
Mississippi River.” 


The Baltimore Chapter, American As- 
sociation of Engineers, announced that 
more than 200 applications for member- 
ship had been received during the first 
week of its membership campaign. At 
a business meeting Dec. 5 the follow- 
ing nominations were made: J. Harry 
Gross for president; G. A. M. Schaeffer, 
J. H. Adamson, F. P. J. Patenall and 
E. L. Gosnell for vice-presidents; Ar- 
thur T. Ihlang for secretary, and Miltor 
J. Ruark and B. L. Crozier for treasurer. 
A city and state rally of the associa- 
tion was held in the City Club quarters 
inthe Munsey Bldg., Baltimore, Dec. 9, 


When a program of addresses arranged 
by Frank L. Riley was presented. Dr. 
vohn Hi. Gregory, professor of civil 


engineering, Johns Hopkins University, 
delivered a paper on “The Advancement 
of the Ethics of the Professional En- 
gineer ’’ Maj. Ezra B. Whitman, con- 
sulting engineer, spoke on “Liaison Be- 
‘ween [Engineers and Contractors”; 
Otto G. Simonson, architect, defined 
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“The Relationship Between the Arch- 
itect and the Engineer’; Prof. J. B. 
Whitehead, dean of the Engineering 
School at Johns Hopkins University, 
presented a paper on “The Engineer as 
a Public Servant.” 


The Rochester, N. Y. Eng‘neering 
Society was addressed by Edward G, 
Miner, president of the Pfaudler Co., 
at the weekly luncheon Dec. 9. Mr. 
Miner, who spent considerable time in 
England and Germany in the past year, 
spoke on “The European Situation.” 


The Engineers’ Club of Philadelphia 
will be addressed by Commander Wil- 
liam L. Catheart, U. S. N. R. F., at the 
weekly luncheon Dec. 23. Commander 
Cathcart is to speak on “The Navy of 
the Future.” 


The Engineering Society of Buffalo 
held its third general meeting of the 
season Dec. 9. Ansley Wilcox spoke 
on the subject, “Buifalo’s Opportunity.” 
James H. Herron, Cleveland, addressed 
the meeting on “The Economic and 
Social Development of the Engineer.” 


The Canadian Electric Railways As- 
sociation held its annual meeting at 
Montreal Dec. 3-4. The following of- 
ficers were elected: Honorary pres- 
ident, Col. J. E. Hutchison, Montreal; 
honorary vice-president, Acton Bur- 
rows, Toronto; president, A. Gaboury, 
Montreal; vice-president, G. Gordon 
Gale, Hull, Que.; honorary secretary- 
treasurer, A. Eastman, Windsor. 


The Indianapolis Chapter of the 
American Association of Engineers held 
a meeting Dec. 3 at which R. E. Tracy, 
bureau of municipal research, Chamber 
of Commerce of Indianapolis, spoke on 
the work of the bureau. A “traffic 
committee” was proposed for studying 
the local transit problem. 


The Engineers’ Society of St. Paul 
held a meeting Dec. 8, at which H. E. 
Mitchell, safety engineer, Oliver Iron 
Mining Co., Eveleth, Minn., spoke on 
safety engineering. 








PERSONAL NOTES 





Max L. CUNNINGHAM has re- 
signed as state highway engineer of 
Oklahoma. 


H. B. BUSHNELL has resigned 
as maintenance engineer of the [llinois 
State Highway Department, to join the 
staff of the Western Wheeled Scraper 
Company. 

J. N. SMITH has been appointed 
county engineer, Logan County, West 
Virginia, succeeding J. W. MCLAREN, 
who has entered the office of the di- 
vision road engineer at Huntington. 


Lewis H. DELANY has severed 
his connection with FRANK L. WILCox, 
censulting engineers, St. Louis, . and 
has become superiatendent of construc- 





tion for the W. E. Wood Co. of De- 
troit, on additions to the Dort Motor 
Car Co. plant in Flint, Mich. 


W. F. CocKEeE has resigned as 
highway engineer of Florida, to accept 
the position cf deputy highway com- 
missioner of Virginia. 


FRED TARRANT, district engi- 
neer of the Illinois State Highway, De- 
partment, has been promoted to the 
position of maintenance engineer, suc- 
ceeding H. B. BUSHNELL, resigned, as 
noted elsewhere. 


KENNETH EVANS, assistant con- 
struction engineer of the Illinois State 
Highway Department, has been pro- 
moted to the position of district engi- 
neer, succeeding FRED TARRANT, whose 
promotion is noted above. 


Pror. J. E. KICKHAM has re- 
signed as professor of structural engi- 
neering at the Iowa State College and 
as consulting bridge engineer for the 
Iowa State Highway Department, and 
has become bridge engineer in the 
South Dakota highway department. 


E. W. CANNING, formerly a su- 
perintendent of construction, STONE & 
WEBSTER Co., Boston, has become asso- 
ciated with JOHN B. Leary, formerly 
of the staff of Forp, Buck & SHELDON, 
INC., in the building contracting busi- 
ness, with headquarters in New London, 
Conn. 


FRANK E. CAVE has left the 
service of the St. Paul Union Depot. 
Co. to enter the bridge department of 
the South Dakota State Highway Com- 
mission. 


Cc. S. CHENEY, San Francisco, sec- 
retary of the City Plan Commission of 
California and city plan consultant for 
Portland, Ore., has been appointed city 
planning engineer for Spokane. 


JAMES H. POLHEMUS, general 
manager, Coos Bay Shipbuilding Co., 
Marshfield, Ore., has been appointed 
general manager and engineer of the 
Port of Portland, Ore., and will take 
office Jan. 1. 


H. FRANK DORR has been elected 
county engineer, Cambria County, Penn- 
sylvania, with headquarters at Ebens- 
burg. Mr. Dorr was previously engi- 
neer of two townships in Cambria 
County. 


J. M. MEADE, who for the past 43 
years has been connected with the engi- 
neering department of the Atchison, 
Topeka & Santa Fé Ry., for many years 
serving as division engineer, has opened 
an office in Topeka, Kan., to engage in 
private practice, specializing in railroad 
work. 


IRA TAYLOR, formerly assistant 
drainage engineer, Kansas State Engi- 
neering Department, has been ap- 
pointed resident engineer on Federal- 
aid road work in Mitchell County, 
Kansas, with headquarters at Beloit. 


F. H. FrREETO, who since his dis- 
charge from the Army has been con- 
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nected with the testing department of 
the Kansas Agricultural College, has 
been appointed resident engineer of 
Federal-aid roads in Labette County, 
Kansas. 


Davip V. BLAIR, Bilivia, Ky., 
who was formerly connected with the 
engineering department of the Con- 
solidation Coal Co. at Jenkins, has be- 
come field manager of the Elkhorn 
Mining Corporation at Fleming. 


W. RANSOM HOLBROOK, May- 
king, Ky., has entered the engineering 
department of the Louisville & Nash- 
ville R.R., with headquarters at Ra- 
venna. 


Cou. RICHARD K. HALE, who 
before the war was a member of the 
firm of RICHARDSON & HALE, has been 
appointed a member of the Public 
Works Commission of Massachusetts. 
For a number of years he was editor 
of the Journal of the New England 
Water Works Association. 


GEORGE I. HOWARD, who for 
many years was deputy city engineer 
of Schenectady, N. Y., under HENRY 
C. ALLEN and THOMAS W. WOOLEY, has 
been appointed city engineer. 


W. W. PEARSE, architect and su- 
perintendent of buildings for the 
City of Toronto for some years, has 
been appointed business administrator 
and secretary-treasurer of the Toronto 
Board of Education. Mr. Pearse was 
born and educated in Canada, but was 
for many years connected with engi- 
neering work in New York City, being 
successively with Levering & Garrigues, 
the Hinkle Iron Co., the American 
Bridge Co., and the Radley Steel Con- 
struction Co. For the last-named con- 
cern he was engineer and later vice 
president. 


PAUL H. NORCROSS will con- 
tinue the work of the firm of the 
SoLOMON-Norcross Co., consulting en- 
gineers, Atlanta, Ga., which was dis- 
solved Jan. 1, 1918, when Col. Gabriel 
R. Solomon became identified with the 
Construction Division of the Army. 
At that time current contracts were 
carried to completion by Mr. Norcross, 
under the old firm name, and now that 
such work has been completed Mr. Nor- 
cross will continue his work as con- 
sulting engineer, with headquarters in 
Atlanta. 


T. F. BriGurt has 
pointed county engineer, 
County, Kansas. 


been ap- 
Norton 
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STEPHEN PEARSON Brown, 
who until last May was vice president 
and general manager of the Ford, 
Bacon & Davis Corporation, New York 
City, died in Dover, Me., Dec. 7. He 
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had been associated with the corpora- 
tion since 1917, and had been in charge 
of the construction of a carbo-coal 
plant for the International Coal Prod- 
ucts Corporation, built for the United 
States Government in southwestern Vir- 
ginia. He was born in Dover, Me., in 
1877, and was graduated from the Mas- 
sachusetts Institute of Technology in 
1900. From then until 1903 he was 
junior partner in the firm of Collier 
& Brown, consulting engineers, Atlanta, 
Ga., and later became associated with 
the United Engineering & Contracting 
Co., New York City, with which he 
served as resident engineer and prin- 
cipal assistant engineer in charge of 
construction. He was finally made 
general superintendent of all work west 
of Fifth Ave. on the crosstown section 
of the Pennsylvania R.R. tunnel. In 
1908 and 1909 Mr. Brown was in Eu- 
rope, where he made an extended in- 
vestigation of European tunnel prac- 
tice. For three years following he was 
chief engineer of the Tidewater Build- 
ing Co., New York City, and in 1912 
became chief engineer of the Mount 
Royal Tunnel & Terminal Co., Ltd., 
Montreal, and managing engineer for 
Mackenzie, Mann & Co., Ltd. He had 
charge of both the design and construc- 
tion of the Canadian Northern terminal 
development in Montreal, including a 
double-track tunnel over three miles 
long and freight and passenger ter- 
minals involving an expenditure of 
about $15,000,000. He was a contributor 
to the technical press and was the auth- 
or of the description of the Mount Royal 
tunnel work which appeared in Engi- 
neering Record of June 28, 1913, p. 
708. In 1917 he became associated with 
the Ford, Bacon & Davis Corporation. 
He resigned last May to take up pri- 
vate business in Dover, Me. 


FRANK H. KIRCHNER, presi- 
dent of the Kirchner Construction Co., 
Cincinnati, died in that city Dec. 7, at 
the age of 60. 


Device Lifts and Couples Trailer 


A new automatic “fifth-wheel” device 
which renders unnecessary the use of 
jacks for lifting the front end of a 
semi-trailer to connect to and discon- 
nect from the truck has been invented 
by C. H. Martin, Springfield, Mass. 
The device combines in one unit an au- 
tematic coupler and a cam for raising 
the front end of the semi-trailer. It 
will soon be placed on the market by 








7 3d, No. 29 
anal 
the Marti’ Rocking Fifth 


Pe Wheel Co, 
Springfield, Mass. ’ 





Compressed Gas Manufacturers 
Will Meet in January 


The Compressed Gas Manufacturery 
Association will hold its seventh ap, 
nual convention at Rumford Hall, Chem. 
ists’ Club, 52 E. 41st St., New York 
City, Jan. 12. Otto S. King, Standard 
Oxygen Co., New York City, is secre. 
tary. 
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BUSINESS NOTES 








THE McCLUINTIC-Mag. 
SHALL PRODUCTS CO,, Pittsburgh, 
has established a contracting office ip 
Havana, Cuba, Obrapia y San Ignacio, 
P. O. Box 2429, in charge of Charles A. 
Pesant, for the sale of steel construction 
for bridges, buildings and storage tanks 
for oil and molasses. 

THE LINK-BELT CoO, Chicago, 
is building a 70 x 400-ft. addition to 
the furnace buildings of the Belmont 
foundry in Indianapolis, to provide 
greater facilities for the production of 
“Malleable Vim Chains.” 

THE VAN DORN EL-LeEctTric 
Too.L Co., Cleveland, has just com- 
pleted a four-story building with 30,000 
additional feet of floor space. 

FAIRBANKS, MORSE & (Co, 
Chicago, are to build in Beloit, Wis., 
a new foundry which will contain ap- 
proximately 490,000 sq.ft. of floor 
space. 

THE READING IRON Co,, Read- 
ing, Penn., is being reorganized under 
the direction of L. E. Thomas, the 
newly elected president, who was for- 
merly vice president and general. man- 
ager, Birdsboro Steel Foundry & Ma- 
chine Co. 

W. Woodward Williams, the gen- 
eral manager of the company, was 
general manager of A. M. Byers Co. 
Pittsburgh, for several years. Craig 
Geddis, advertising manager, was for- 
merly connected with the sales and 
publicity departments of the National 
Tube Co. Edgar F. Blessing has been 
appointed metallurgical engineer, and 
W. E. Dunham production engineer. Mr. 
Blessing was formerly connected with 
the Doehler Die Casting Co., Brooklyn, 
N. Y., and Mr. Dunham was service 
manager for the A. M. Byers Co. The 
company has pur- 
chased the George 
B. Lessig Co. plant 
at Pottstown, P nn. 
Branch offices {or 
district sales rep- 
resentatives have 
been established in 
Philadelphia, New 
Y ork, Pittsburgh, 
Chicago, Cincinnati 
and Dallas 
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